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(57)Abstract: 

PROBLEM TO BE SOLVED: To supply ink from an ink 
chamber by means of an ink supplying needle having a 
tapered tip without making an ink supplying port 
complicated for supplying the ink to a recording head of 
a recorder from the ink chamber through the ink 
supplying hole. 

SOLUTION: A cylindrical packing 8, which forms an 
ink passage for passing ink therethrough and is fit to an 
ink supplying needle 104 on a recorder and a valve 10 
for selectively closing the ink passage by elastically 
being connected to the cylindrical packing 8, arc 
provided to an ink supplying hole 6. The valve 10 is 
elastically urged to the cylindrical packing 8 by a spring 
12 and is opened by the ink supplying needle 104 having 
a tapered tip. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is used for the recording device with which a tip supplies ink to a recording head 
through the ink supply needle formed in the shape of a taper. The ink room in which it can be 
open for free passage through said ink supply needle to said recording head, and it is a removable 
ink cartridge and ink is held to said recording head, The ink feed hopper which has external 
opening and supplies ink to the recording head of said recording device from said ink room, 
Tubed packing which fits in with the ink supply needle of said recording device while forming 
the ink passage which it is installed [ passage ] in said ink feed hopper, and passes ink, The ink 
cartridge characterized by having the valve element which is held in said ink feed hopper, **** 
with said tubed packing, and closes said ink passage alternatively in response to migration of 
said ink supply needle. 

[Claim 2] It is used for the recording device which supplies ink to a recording head through an 
ink supply needle. The ink room in which it can be open for free passage through said ink supply 
needle to said recording head, and it is a removable ink cartridge and ink is held to said recording 
head, The ink feed hopper which has external opening and supplies ink to the recording head of 
said recording device from said ink room, Tubed packing which fits in with the ink supply 
needle of said recording device while forming the ink passage which it is installed [ passage ] in 
said ink feed hopper, and passes ink, The valve element which is held in said ink feed hopper, 
**** with said tubed packing, and closes said ink passage alternatively in response to migration 
of said ink supply needle, The ink cartridge characterized by for said ink supply needle pressing 
said valve element to abbreviation coincidence, and enabling supply of the ink from said ink 
room at it if said ink supply needle forms said tubed packing and fluid-tight condition by 
penetration of a preparation and the ink supply needle of said recording device. 
[Claim 3] The ink cartridge according to claim 2 to which said valve element will close said 
tubed packing to abbreviation coincidence if the ink supply needle of said recording device 
retreats till the critical point when the ink supply needle and said tubed packing of said recording 
device can hold a fluid-tight condition. 

[Claim 4] It is used for the recording device which supplies ink to a recording head through an 
ink supply needle. The ink room in which it can be open for free passage through said ink supply 
needle to said recording head, and it is a removable ink cartridge and ink is held to said recording 
head, The porosity member which is held in an ink room and sinks in ink, and the ink feed 
hopper which has external opening and supplies ink to the recording head of said recording 
device from said ink room, Tubed packing which fits in with the ink supply needle of said 
recording device while forming the ink passage which it is installed [ passage ] in said ink feed 
hopper, and passes ink, The ink cartridge characterized by having the valve element which is 
held in said ink feed hopper, **** with said tubed packing, and closes said ink passage 
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alternatively in response to migration of said ink supply needle. 

[Claim 5] It is used for the recording device which supplies ink to a recording head through an 
ink supply needle. The ink room in which it can be open for free passage through said ink supply 
needle to said recording head, and it is a removable ink cartridge and ink is held to said recording 
head, The ink feed hopper which has external opening and supplies ink to the recording head of 
said recording device from said ink room, Tubed packing which fits in with the ink supply 
needle of said recording device while forming the ink passage which it is installed [ passage ] in 
said ink feed hopper, and passes ink, The valve element which is held in said ink feed hopper, 
**** with said tubed packing, and closes said ink passage alternatively in response to migration 
of said ink supply needle, The ink cartridge characterized by forming said valve element and the 
tubed heights which **** in the front face by the side of said ink room of a preparation and said 
tubed packing. 

[Claim 6] The ink cartridge according to claim 5 in which the tubed crevice which holds said a 
part of valve element in the front face by the side of said ink room of said tubed packing was 
formed. 

[Claim 7] The ink cartridge according to claim 5 by which the pleat was formed in said ink room 
side of said tubed packing. 

[Claim 8] It is used for the recording device which supplies ink to a recording head through an 
ink supply needle. The ink room in which it can be open for free passage through said ink supply 
needle to said recording head, and it is a removable ink cartridge and ink is held to said recording 
head, The ink feed hopper which has external opening and supplies ink to the recording head of 
said recording device from said ink room, Tubed packing which fits in with the ink supply 
needle of said recording device while forming the ink passage which it is installed [ passage ] in 
said ink feed hopper, and passes ink, The valve element which is held in said ink feed hopper, 
**** with said tubed packing, and closes said ink passage alternatively in response to migration 
of said ink supply needle, It is the ink cartridge which has the valve element section to which a 
preparation and said valve element contact said tubed packing, and is characterized by this valve 
element section being plate-like substantially. 

[Claim 9] It is used for the recording device which supplies ink to a recording head through an 
ink supply needle. The ink room in which it can be open for free passage through said ink supply 
needle to said recording head, and it is a removable ink cartridge and ink is held to said recording 
head, The ink feed hopper which has external opening and supplies ink to the recording head of 
said recording device from said ink room, Tubed packing which fits in with the ink supply 
needle of said recording device while forming the ink passage which it is installed [ passage ] in 
said ink feed hopper, and passes ink, The valve element which is held in said ink feed hopper, 
**** with said tubed packing, and closes said ink passage alternatively in response to migration 
of said ink supply needle, The valve element section to which a preparation and said valve 
element contact the ink supply needle of said recording device while ****(ing) on the front face 
by the side of said ink room of said tubed packing, The ink cartridge characterized by having the 
guide member which guides said valve element section movable almost perpendicularly to said 
tubed packing. 

[Claim 10] Claims 1, 2, and 4 equipped with the valve body with which said valve element 
contacts the ink supply needle of said recording device while ****(ing) on the front face by the 
side of said ink room of said tubed packing, and the elastic member which energizes this valve 
body on the front face by the side of said ink room of said tubed packing, or an ink cartridge 
given in either of 5. 
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[Claim 11] The ink cartridge according to claim 10 in which said valve body has an attaching 
part holding said elastic member. 

[Claim 12] The ink cartridge according to claim 1 1 said whose attaching part is a radial. 
[Claim 13] The ink cartridge according to claim 10 in which said valve body has a flange 
holding said elastic member. 

[Claim 14] Claims 1, 2, 4, 5, and 8 by which the taper section which guides the ink supply needle 
of said recording device was formed in the front face by the side of said external opening of said 
tubed packing, or an ink cartridge given in either of 9. 

[Claim 15] The ink cartridge according to claim 14 to which said taper section fits into the 
perimeter of said ink supply needle. 

[Claim 16] Claims 1, 2, 4, 5, and 8 by which the fitting section which fits into the perimeter of 
the ink supply needle of said recording device was formed in the front face by the side of said 
external opening of said tubed packing, or an ink cartridge given in either of 9. 
[Claim 17] Claims 1, 2, 4, 5, and 8 by which the layer of a glide plane agent was formed in the 
field to which said tubed packing is constituted by the spring material, and said ink supply needle 
touches at least, or an ink cartridge given in either of 9. 

[Claim 18] The ink cartridge according to claim 9 which has the closure section in which said 
valve element section closes the ink from said ink room when said valve element **** with said 
tubed packing, and the ink passage which passes the ink from said ink room when said valve 
element section is pressed by the ink supply needle of said recording device and separates said 
tubed packing and distance. 

[Claim 19] The ink cartridge according to claim 18 in which said ink passage excised said 
closure section, and was formed. 

[Claim 20] The ink cartridge according to claim 18 said whose closure section is plate-like. 
[Claim 21] The ink cartridge according to claim 9 in which said guide member has the shaft 
connected to said valve element section, and the stopper which is formed in free one end of this 
shaft, and guides said valve element section movable almost perpendicularly to said tubed 
packing. 

[Claim 22] The ink cartridge according to claim 2 1 by which the shaft of said guide member is 
formed in said valve element section and one. 

[Claim 23] The ink cartridge according to claim 21 further equipped with the interior of a 
proposal which is installed in said ink feed hopper, engages with said stopper of said guide 
member, and guides said valve element section movable almost perpendicularly to said tubed 
packing. 

[Claim 24] The ink cartridge according to claim 9 which said valve element section and said 
guide member are constituted as two-body structure, and fix by the means for detachable. 
[Claim 25] The ink cartridge according to claim 9 by which said valve element section and said 
guide member are formed in one. 

[Claim 26] The ink cartridge according to claim 9 in which said guide member of said valve 
element is formed of elastic material. 

[Claim 27] An ink cartridge according to claim 21 with a slot in accordance with said stopper to 
said shaft while said guide member of said valve element is formed of elastic material. 
[Claim 28] The ink cartridge according to claim 9 by which the height was formed in the field 
which counters said tubed packing of the valve element section of said valve element. 
[Claim 29] The ink cartridge according to claim 9 by which the projection which contacts at the 
tip of said ink supply needle was formed in the field which counters said tubed packing of the 
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valve element section of said valve element. 

[Claim 30] Claim 8 by which the cut section was formed in the field which counters said tubed 
packing of the valve element section of said valve element, or an ink cartridge given in either of 
9. 

[Claim 31] The ink cartridge according to claim 30 by which the aforementioned cut section of 
said valve element section was formed in whenever [ taper-like part / of said ink supply needle /, 
and isogonism ] when the tip of said ink supply needle was a taper-like. 

[Claim 32] The ink cartridge according to claim 30 by which the aforementioned cut section of 
said valve element section was formed in whenever [ acute-angle ] rather than the taper-like part 
of said ink supply needle when the tip of said ink supply needle was a taper-like. 
[Claim 33] Claim 8 by which the spherical-surface section is formed in the field which contacts 
said tubed packing of the valve element section of said valve element, or an ink cartridge given 
in either of 9. 

[Claim 34] An ink cartridge according to claim 33 with the larger curvature diameter of said 
spherical-surface section of said valve element than the diameter at the maximum equator at the 
time of cutting said valve element section in respect of being level to said tubed packing. 
[Claim 35] The ink cartridge according to claim 8 in which the annular heights which have the 
through tube of a minor diameter in the front face by the side of said ink room of said tubed 
packing rather than the periphery of the ink supply needle of said recording device were formed. 
[Claim 36] Claim 8 whose part in contact with the ink supply needle of said valve element is a 
flat surface, or an ink cartridge given in either of 1 1 . 

[Claim 37] Claims 1, 2, and 4 equipped with the elastic holddown member which fixes flexibly 
to the front face by the side of said ink room of said tubed packing the valve element section to 
which said valve element contacts the ink supply needle of said recording device while ****(ing) 
on the front face by the side of said ink room of said tubed packing, and said a part of valve 
element section, or an ink cartridge given in either of 5. 

[Claim 38] Claims 1, 2, 4, 5, and 8 which have further a fixed means to fix said tubed packing to 
external opening of said ink feed hopper, or an ink cartridge given in either of 9. 
[Claim 39] The ink cartridge according to claim 38 said whose fixed means is the film which can 
insert in the ink supply needle of said recording device. 

[Claim 40] The ink cartridge according to claim 39 by which the through-hole which easy-izes 
insertion of the ink supply needle of said recording device is formed in said film. 
[Claim 41] The ink cartridge according to claim 40 in which said through-hole cuts said film 
deeply in a cross-joint mold, and is formed. 

[Claim 42] The ink cartridge according to claim 38 said whose fixed means is the piece of a stop 
which projects in a core side from said external opening. 

[Claim 43] The ink cartridge according to claim 16 which consists of the 1st fitting means to 
which said fitting section fits into said ink supply needle and beginning when the ink supply 
needle of said recording device advances from said external opening, and the 2nd fitting means 
which fits in with said ink supply needle when said ink supply needle advances further. 
[Claim 44] The ink cartridge according to claim 43 to which the seal of said 1st fitting means is 
carried out by the initial stage. 

[Claim 45] It is used for the recording device with which a tip supplies ink to a recording head 
through the ink supply needle formed in the shape of a taper. The ink supply way which is the 
ink distribution system which can supply the ink of the ink hold section, and supplies ink to said 
recording head from said ink hold section through said supply needle at the recording head of 
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said recording device, The part I material which fits in with the ink supply needle of said 
recording device while forming the ink passage which it is installed [ passage ] in said ink supply 
way, and passes ink, The ink distribution system characterized by having the part II material 
which is held in said ink supply way, **** with said part I material, and closes said ink passage 
alternatively. 

[Claim 46] In the recording device which is made to breathe out ink to the recording paper and is 
recorded A recording head, It can be open for free passage through said ink supply needle to the 
ink supply needle with which the tip was formed in the shape of a taper, and said recording head, 
and said recording head is received. A removable ink cartridge, The ink room in which it **** 
and said ink cartridge holds ink, The ink feed hopper which has external opening and supplies 
ink to the recording head of said recording device from said ink room, Tubed packing which fits 
in with the ink supply needle of said recording device while having the ink passage which it is 
installed [ passage ] in said ink feed hopper, and passes ink, The recording device characterized 
by having the valve element which is held in said ink feed hopper, **** with said tubed packing, 
and closes said ink passage alternatively. 

[Claim 47] A recording device [ equipped with the valve body with which said valve element 
contacts the ink supply needle of said recording device while ****(ing) on the front face by the 
side of said ink room of said tubed packing, and the clastic member which energizes this valve 
body on the front face by the side of said ink room of said tubed packing ] according to claim 46. 
[Claim 48] In the recording device which is made to breathe out ink to the recording paper and is 
recorded A recording head, It can be open for free passage through said ink supply needle to an 
ink supply needle and said recording head, and said recording head is received. A removable ink 
cartridge, The ink room in which it **** and said ink cartridge holds ink, The ink feed hopper 
which has external opening and supplies ink to the recording head of said recording device from 
said ink room, Tubed packing which fits in with the ink supply needle of said recording device 
while forming the ink passage which it is installed [ passage ] in said ink feed hopper, and passes 
ink, The valve element which is held in said ink feed hopper, **** with said tubed packing, and 
closes said ink passage alternatively in response to migration of said ink supply needle, It is the 
recording device which has the valve element section to which a preparation and said valve 
element contact said tubed packing, and is characterized by this valve element section being 
plate-like substantially. 

[Claim 49] In the recording device which is made to breathe out ink to the recording paper and is 
recorded A recording head, It can be open for free passage through said ink supply needle to an 
ink supply needle and said recording head, and said recording head is received. A removable ink 
cartridge, The ink room in which it **** and said ink cartridge holds ink, The ink feed hopper 
which has external opening and supplies ink to the recording head of said recording device from 
said ink room, Tubed packing which fits in with the ink supply needle of said recording device 
while forming the ink passage which it is installed [ passage ] in said ink feed hopper, and passes 
ink, The valve element which is held in said ink feed hopper, **** with said tubed packing, and 
closes said ink passage alternatively in response to migration of said ink supply needle, The 
recording device characterized by having the valve element section to which a preparation and 
said valve element contact the ink supply needle of said recording device while ****(ing) on the 
front face by the side of said ink room of said tubed packing, and the guide member which 
guides said valve element section movable almost perpendicularly to said tubed packing. 



5 



Machine English Translation of JP 2001-1 13723 
DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] the thing about the ink jet type recording device which this invention 
supplies ink to a recording head through the ink supply needle with which the tip was formed in 
the shape of a taper, and carries out the regurgitation of the ink droplet to a record medium — it is 
— especially — said recording head — receiving — repeating — attachment and detachment — it is 
related with the recording device which has an usable ink cartridge and an ink distribution 
system. 
[0002] 

[Description of the Prior Art] Generally, it connects with an ink cartridge through the ink feeder 
current way of a recording apparatus, and the recording head of an ink jet type recording 
apparatus is constituted so that supply of ink may be received from an ink cartridge. And in order 
to enable supply of ink, an ink feed hopper is formed in an ink cartridge, and a hollow needle is 
formed in an ink feeder current way, and it is constituted so that a hollow needle may be inserted 
in an ink feed hopper and it may be made to join together by wearing of an ink cartridge. 
[0003] By the way, the recording head of the type using a piezoelectric transducer as an ink 
pressurization means of the pressure generating room of a recording head has weak welding 
pressure compared with the recording head of the type which uses a heater element as an ink 
pressurization means. Then, since welding pressure is increased, the ink which carried out 
degassing processing is held in the ink cartridge used for the recording head of the type using a 
piezoelectric transducer as an ink pressurization means. Therefore, also when the ink feed hopper 
of an ink cartridge is inserted and equipped with an ink supply needle, it is necessary to maintain 
the airtight condition in an ink cartridge. 

[0004] Moreover, when the porosity member which sinks ink into the ink room in which ink is 
held within an ink cartridge is introduced, negative pressure always occurs in the ink interior of a 
room. Therefore, also when an ink supply needle is drawn out from the ink feed hopper of an ink 
cartridge, it is necessary to close so that neither air bubbles nor air may enter in an ink cartridge. 
[0005] The sectional view of such an ink cartridge and an ink feeder current way is shown in 
drawing 27 . The ink feed hopper 1 14 of an ink cartridge 1 12 is loaded with the tubed packing 
120 which fits into the perimeter of the ink supply needle 118 which is open for free passage to a 
recording head 116 elastically. Although the ink feed hopper 1 14 is not illustrated, before use, 
the closure is carried out with a closure film etc., and ink is not beginning to leak [ come ]. And 
by the ink supply needle's 118 inserting at the time of use, and equipping the ink feed hopper 114 
at it, a closure film is opened and ink is supplied to a recording head 116 through the ink supply 
needle 118. 

[0006] For this reason, in the condition that ink remains in the ink cartridge, if an ink cartridge is 
removed from a recording device, the airtight condition of the ink cartridge currently maintained 
by fitting of the ink supply needle 118 and the tubed packing 120 will be canceled. Therefore, it 
was in the middle of use, and when the ink cartridge was removed from the recording device, ink 
began to leak from an ink feed hopper, and there was a possibility that air and air bubbles might 
invade in an ink cartridge conversely. That is, an ink cartridge was not able to be removed until it 
exhausted the ink in an ink cartridge. 

[0007] Therefore, according to liking, a user is in the middle of use, and was not able to 
exchange two or more sorts of ink cartridges repeatedly. 
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[0008] In order to solve such a problem, for example, as shown in JP,9- 174876, A, the ink 
cartridge whose attitude always energized to the slit the ball which prepared the slit of the 
septum made from an elastic body at the tip of an ink feed hopper, and was prepared in the ink 
cartridge inside by means of a spring, and was enabled is proposed. 

[0009] Since a ball **** to a slit and the closure of the ink feed hopper is carried out while a slit 
is closed down when according to this a ball can be retreated, and an ink feeder current way can 
be opened and a hollow needle is extracted from a slit by inserting the hollow needle of a 
recording apparatus in a slit, the ink from an ink cartridge begins to leak and the air into a ** ink 
cartridge and invasion of air bubbles are prevented. 
[0010] 

[Problem(s) to be Solved by the Invention] However, when it is going to take seal structure as 
shown in the ink cartridge which takes structure as shown in drawing 27 at JP,9-174876,A, there 
is a problem that the structure of an ink feed hopper is complicated. 

[001 1] On the other hand, an exhaust port is equipped with packing (rubber stopper), and the ink 
cartridge which held the solid sphere (ball) which is ****(ed) by means of a spring by the front 
face by the side of the ink room of packing, and retreats from the front face of packing by 
insertion of a tubed splicer is proposed in the ink cartridge which supplies ink to a recording 
head from an ink room through the splicer and packing which arc open for free passage to a 
recording head so that JP,5-229137,A may sec. The sectional view of the ink cartridge which 
starts drawing 28 at JP,5-229137,A is shown. 

[0012] packing 134 is installed in that exhaust port 132, and this ink cartridge closes packing 134 
~ as ~ a solid sphere ~ 136 is energized with the spring 138 in the packing 134 direction. 
[0013] although the packing 134 which fits into a splicer elastically and maintains airtightness 
can be used as a valve seat according to this — a valve element ~ a solid sphere — since it is 
constituted by 136 - a spring 138 and a solid sphere ~ there is a possibility that the physical 
relationship of 136 may become very unstable and it may become difficult to acquire the positive 
closure force, moreover, a splicer ~ the tip — a solid sphere — a possibility of causing un- 
arranging is also in the desorption to the packing 134 of a splicer on the need of forming in the 
configuration where 136 can be held and where the cross section is large, furthermore, the 
packing 134 - a solid sphere - since 136 is pushed in, the bore of packing 134 is expanded with 
the passage of time, and there is also fear of the closure force over the splicer in a wearing 
condition declining. 

[0014] It is offering the ink cartridge which can open certainly with the ink supply needle with 
which the tip's was formed in the shape of a taper at the time of the use with which this 
invention's is made in view of such a problem, and the purpose's closes an ink feed hopper 
certainly at the time of un-using [ with which a recording device is not equipped, without 
reducing the closure force of tubed packing ] it, and a recording device's is equipped. 
[0015] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
first gestalt of this invention It is used for the recording device with which a tip supplies ink to a 
recording head through the ink supply needle formed in the shape of a taper. The ink room in 
which it can be open for free passage through said ink supply needle to said recording head, and 
it is a removable ink cartridge and ink is held to said recording head, The ink feed hopper which 
has external opening and supplies ink to the recording head of said recording device from said 
ink room, Tubed packing which fits in with the ink supply needle of said recording device while 
forming the ink passage which it is installed [ passage ] in said ink feed hopper, and passes ink, It 
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is characterized by having the valve element which is held in said ink feed hopper, **** with 
said tubed packing, and closes said ink passage alternatively in response to migration of said ink 
supply needle. 

[0016] Moreover, this ink cartridge may have the porosity member which sinks in the ink held in 
the ink room. 

[0017] In order to solve the above-mentioned technical problem, this invention is further used for 
the recording device which supplies ink to a recording head through an ink supply needle. The 
ink room in which it can be open for free passage through said ink supply needle to said 
recording head, and it is a removable ink cartridge and ink is held to said recording head, The ink 
feed hopper which has external opening and supplies ink to the recording head of said recording 
device from said ink room, Tubed packing which fits in with the ink supply needle of said 
recording device while forming the ink passage which it is installed [ passage ] in said ink feed 
hopper, and passes ink, The valve element which is held in said ink feed hopper, **** with said 
tubed packing, and closes said ink passage alternatively in response to migration of said ink 
supply needle, If said ink supply needle forms said tubed packing and fluid-tight condition by 
penetration of a preparation and the ink supply needle of said recording device, it will be 
characterized by for said ink supply needle pressing said valve element to abbreviation 
coincidence, and enabling supply of the ink from said ink room at it. 

[0018] Moreover, if the ink supply needle of said recording device retreats till the critical point 
when, as for this ink cartridge, the ink supply needle and said tubed packing of said recording 
device can hold a fluid-tight condition, said valve clement will close said tubed packing to 
abbreviation coincidence. 

[0019] In order to solve the above-mentioned technical problem, this invention is further used for 
the recording device which supplies ink to a recording head through an ink supply needle. The 
ink room in which it can be open for free passage through said ink supply needle to said 
recording head, and it is a removable ink cartridge and ink is held to said recording head, The ink 
feed hopper which has external opening and supplies ink to the recording head of said recording 
device from said ink room, Tubed packing which fits in with the ink supply needle of said 
recording device while forming the ink passage which it is installed [ passage ] in said ink feed 
hopper, and passes ink, It holds in said ink feed hopper, has the valve element which **** with 
said tubed packing and closes said ink passage alternatively in response to migration of said ink 
supply needle, and is characterized by forming tubed heights in the front face by the side of said 
ink room of said tubed packing. 

[0020] The tubed crevice which holds said a part of valve element in the front face by the side of 
said ink room of said tubed packing may be formed. 

[0021] The pleat may be formed in said tubed crevice of said tubed packing. 
[0022] In order to solve the above-mentioned technical problem, this invention is further used for 
the recording device which supplies ink to a recording head through an ink supply needle. The 
ink room in which it can be open for free passage through said ink supply needle to said 
recording head, and it is a removable ink cartridge and ink is held to said recording head, The ink 
feed hopper which has external opening and supplies ink to the recording head of said recording 
device from said ink room, Tubed packing which fits in with the ink supply needle of said 
recording device while forming the ink passage which it is installed [ passage ] in said ink feed 
hopper, and passes ink, It holds in said ink feed hopper, has the valve element which **** with 
said tubed packing and closes said ink passage alternatively in response to migration of said ink 
supply needle, and has the valve element section to which said valve element contacts said tubed 
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packing, and this valve element section is characterized by being plate-like substantially. 
[0023] In order to solve the above-mentioned technical problem, this invention is further used for 
the recording device which supplies ink to a recording head through an ink supply needle. The 
ink room in which it can be open for free passage through said ink supply needle to said 
recording head, and it is a removable ink cartridge and ink is held to said recording head, The ink 
feed hopper which has external opening and supplies ink to the recording head of said recording 
device from said ink room, Tubed packing which fits in with the ink supply needle of said 
recording device while forming the ink passage which it is installed [ passage ] in said ink feed 
hopper, and passes ink, The valve element which is held in said ink feed hopper, **** with said 
tubed packing, and closes said ink passage alternatively in response to migration of said ink 
supply needle, A preparation and said valve element are characterized by having the valve 
element section which contacts the ink supply needle of said recording device while ****(ing) 
on the front face by the side of said ink room of said tubed packing, and the guide member which 
guides said valve element section movable almost perpendicularly to said tubed packing. 
[0024] Said valve element may be equipped with the valve body which contacts the ink supply 
needle of said recording device while ****(ing) on the front face by the side of said ink room of 
said tubed packing, and the elastic member which energizes this valve body on the front face by 
the side of said ink room of said tubed packing. 

[0025] Said valve body may have an attaching part holding said elastic member, or a flange, and 
said attaching part may be a radial. 

[0026] The taper section which guides the ink supply needle of said recording device may be 
formed in the front face by the side of said external opening of said tubed packing. Said taper 
section may fit into the perimeter of said ink supply needle. The fitting section which fits into the 
perimeter of the ink supply needle of said recording device may be formed in the front face by 
the side of said external opening of said tubed packing. 

[0027] Said tubed packing may be constituted by the spring material and the layer of a glide 
plane agent may be formed in the field to which said ink supply needle touches at least. 
[0028] Said valve element section may have the closure section which closes the ink from said 
ink room when this valve element section **** with said tubed packing, and the ink passage 
which passes the ink from said ink room when said valve element section is pressed by the ink 
supply needle of said recording device and separates said tubed packing and distance. Said ink 
passage excises said closure section, and may be formed. Said closure section may be plate-like. 
[0029] Said guide member is formed in free one end of the shaft connected to said valve element 
section, and this shaft, and may have the stopper which guides said valve element section 
movable almost perpendicularly to said tubed packing. The shaft of said guide member may be 
formed in said valve element section and one. 

[0030] This ink cartridge is installed in said ink feed hopper, and may be further equipped with 
the interior of a proposal which engages with said stopper of said guide member, and guides said 
valve element section movable almost perpendicularly to said tubed packing. 
[0031] Said valve element section and said guide member are constituted as two-body structure, 
and may fix by the means for detachable. Said valve element section and said guide member may 
be formed in one. Said guide member of said valve element may be formed of elastic material. 
While said guide member of said valve element is formed of elastic material, in accordance with 
said shaft, you may have a slot from said stopper. 

[0032] The height may be formed in the field which counters said tubed packing of the valve 
element section of said valve element. The projection which contacts at the tip of said ink supply 
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needle may be formed in the field which counters said tubed packing of the valve element 
section of said valve element. 

[0033] The cut section may be formed in the field which counters said tubed packing of the valve 
element section of said valve element. The aforementioned cut section of said valve element 
section may be formed in whenever [ taper-like part / of said ink supply needle /, and isogonism 
], and may be formed in whenever [ acute-angle ] rather than the taper- like part of said ink 
supply needle. 

[0034] The spherical-surface section may be formed in the field which contacts said tubed 
packing of the valve element section of said valve element. 

[0035] The curvature diameter of said spherical-surface section of said valve element may be 
larger than the diameter at the maximum equator at the time of cutting said valve element section 
in respect of being level to said tubed packing. 

[0036] The annular heights which have the through tube of a minor diameter in the front face by 
the side of said ink room of said tubed packing rather than the periphery of the ink supply needle 
of said recording device may be formed. 

[0037] The flat-surface section of a minor diameter may be formed in the core of the spherical- 
surface section of said valve element rather than the through tube of said annular heights. 
[0038] Said valve element may be equipped with the elastic holddown member which fixes 
flexibly to the front face by the side of said ink room of said tubed packing the valve element 
section which contacts the ink supply needle of said recording device while ****(ing) on the 
front face by the side of said ink room of said tubed packing, and said a part of valve element 
section. Said elastic holddown member may be formed by said valve element section and one. 
Said valve element may be formed by said tubed packing and one. 

[0039] You may have further a fixed means to fix said tubed packing to external opening of said 
ink feed hopper. You may be the film in which said fixed means can insert the ink supply needle 
of said recording device, and the through-hole which easy-izes insertion of the ink supply needle 
of said recording device may be formed in the film. Furthermore, said through-hole cuts said 
film deeply in a cross-joint mold, and may be formed. 

[0040] Said fixed means may be a piece of a stop which projects in a core side from said external 
opening. 

[0041] Said ink feed hopper may have internal opening which carries out opening to an ink 
room, and may have further the filter installed in this internal opening. It is desirable that the area 
of said internal opening is larger than the area of the valve element section of said valve element. 
[0042] You may consist of the 1st fitting means to which said fitting section fits into said ink 
supply needle and beginning when the ink supply needle of said recording device advances from 
said external opening, and the 2nd fitting means which fits in with said ink supply needle when 
said ink supply needle advances further. The seal of said 1 st fitting means may be carried out by 
the initial stage. 

[0043] In order to solve the above-mentioned technical problem, the second gestalt of this 
invention It is used for the recording device with which a tip supplies ink to a recording head 
through the ink supply needle formed in the shape of a taper. The ink supply way which is the 
ink distribution system which can supply the ink of the ink hold section, and supplies ink to said 
recording head from said ink hold section through said supply needle at the recording head of 
said recording device, It is characterized by having the part II material which is held in said ink 
supply way with the ink supply needle of said recording device, and the part I material which fits 
in, **** with said part I material while forming the ink passage which it is installed [ passage ] in 
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said ink supply way, and passes ink, and closes said ink passage alternatively. 
[0044] In the condition of having fitted into extent in which said ink supply needle forms said 
part I material and fluid-tight condition by penetration of the ink supply needle of said recording 
device, said ink supply needle presses said part II material, and this ink distribution system 
enables supply of the ink from said ink hold section. Furthermore, when the ink supply needle of 
said recording device retreats till the critical point when, as for this ink distribution system, the 
ink supply needle and said part I material of said recording device can hold a fluid-tight 
condition, said part II material closes said part I material. 

[0045] In order to solve the above-mentioned technical problem, the third gestalt of this 
invention In the recording device which is made to breathe out ink to the recording paper and is 
recorded A recording head, It can be open for free passage through said ink supply needle to the 
ink supply needle with which the tip was formed in the shape of a taper, and said recording head, 
and said recording head is received. A removable ink cartridge, The ink room in which it **** 
and said ink cartridge holds ink, The ink feed hopper which has external opening and supplies 
ink to the recording head of said recording device from said ink room through this external 
opening, Tubed packing which fits in with the ink supply needle of said recording device while 
having the ink passage which it is installed [ passage ] in said ink feed hopper, and passes ink, It 
is characterized by having the valve clement which is held in said ink feed hopper, **** with 
said tubed packing, and closes said ink passage alternatively. 
[0046] 

[Embodiment of the Invention] Although this invention is hereafter explained through the gestalt 
of implementation of invention, not all the combination of the description of the following 
operation gestalten that do not limit invention concerning a claim and are explained in the 
operation gestalt is necessarily indispensable for the solution means of invention. 
[0047] One example of the ink cartridge which starts this invention at drawing 1 is shown. The 
ink cartridge 2 has the ink room 4 in which ink is held, the ink room 4, and the ink feed hopper 6 
open for free passage. The tubed packing 8 is installed in the ink feed hopper 6, and a valve 
element 10 is held between the tubed packing 8 and the ink room 4, and it is energized so that it 
may **** with the tubed packing 8 by the compression spring 12. The tubed packing 8 consists 
of elastic members, such as rubber and synthetic resin. The porosity member 5 which sinks in ink 
is held in the ink room 4. Since ink sinks into the porosity member 5, in case an ink cartridge is 
carried in the carriage of a recording apparatus and vibrates with a reciprocating motion, for 
example, ink is held fixed in the ink interior of a room. Moreover, since the porosity member 5 is 
held in the ink room 4, the inside of the ink room 4 is always maintained at negative pressure. 
[0048] Some recording devices are shown in drawing 1 . A recording apparatus is open for free 
passage with the recording head 102 fixed on the carriage which is not illustrated, and a 
recording head 102, and has the ink supply needle 104 with which the tip was formed in the 
shape of a taper, and the ink cartridge attaching part 106. An ink cartridge 2 is held at the ink 
cartridge attaching part 106 of a recording apparatus so that the ink feed hopper 6 may counter 
the ink supply needle 104 of a recording apparatus, and a recording apparatus is equipped with it 
when the tubed packing 8 arranged in the ink feed hopper 6 fits in with the ink supply needle 
104. At this time, ink is supplied to the ink incurrent pore formed at the tip of the ink supply 
needle 104 from the ink room 4, and ink is supplied to a recording head 102. 
[0049] The enlarged drawing of the ink feed hopper 6 of an ink cartridge 2 is shown in drawing 2 
. The external opening 14 is formed in the ink supply needle 104 of the recording device of the 
ink feed hopper 6, and the side which counters, and the internal opening 16 is formed in the ink 
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room side. 

[0050] The tubed packing 8 is pressed fit in the ink feed hopper 6, and the through-hole 18 which 
can receive the ink supply needle 104 is formed in the core. Moreover, heights 20 are formed in 
the periphery section of the tubed packing 8, these heights 20 engage with the crevice 22 formed 
in the side attachment wall of the ink feed hopper 6, and the tubed packing 8 is fixed in the ink 
feed hopper 6. the heights 20 of this tubed packing 8, and the crevice 22 formed in the ink feed 
hopper 6 — the tubed packing 8 and the ink feed hopper 6 — liquid — it joined together densely 
and has prevented ink beginning to leak from between the periphery section of packing, and the 
side attachment walls of the ink feed hopper 6. 

[0051] The tubed packing 8 is constituted by spring materials, such as rubber ingredients, such as 
silicone rubber, chloroprene rubber, isobutylene isoprene rubber, ethylene-propylene rubber, and 
nitrile rubber, or an elastomeric material. Moreover, in order to smooth insertion of the ink 
supply needle 104, the glide plane layer to which coating of silicone resin, the fluororesin, etc. 
was carried out if needed is formed in the field to which the ink supply needle 104 of the inner 
skin of the tubed packing 8 touches. 

[0052] It extends in the inner circumference section of the tubed packing 8 in the shape of a taper 
toward the direction of an ink room from the external opening 14, and the 1st taper section 24 
and the 2nd taper section 26 which guide the ink supply needle 1 04, and the ink supply needle 
104 and the fitting section 28 of the shape of a cylinder which fits in are formed in it. Moreover, 
the crevice 30 in which a part of valve element mentioned later is held is formed in the front face 
by the side of the ink room of the tubed packing 8. Moreover, the pleat 32 of a diameter smaller 
than the outer diameter of an ink supply needle was formed in this crevice 30, and ink passage is 
given to it. this pleat 32 — insertion of the ink supply needle 104 ~ being extended ~ the 
perimeter of the ink supply needle 104, and liquid — it fits in densely. Moreover, the heights 34 
surrounding the perimeter of a pleat 32 are formed in the front face by the side of the ink room of 
the tubed packing 8. 

[0053] The ink induction room 36 is formed between the tubed packing 8 and the ink rooms 4 
which were fixed to the ink feed hopper 6, and the valve element 10 is held here. The ink 
induction room 36 engages with a part of valve element 10, and has the tubed interior 38 of a 
proposal which guides a valve element 10 movable almost perpendicularly to the tubed packing 
8. The through-hole is formed in the interior 38 of a proposal. A valve element 10 is always 
energized by the compression spring 12 at the tubed packing 8 side, and is closing the ink 
passage of the tubed packing 8 alternatively. 

[0054] One example of a valve element 10 is shown in drawing 3 . The valve element 10 has the 
valve element section 40 which **** on the front face by the side of the ink room of the tubed 
packing 8, and the guide member 42 which guides the valve element section 40 movable almost 
perpendicularly to the tubed packing 8 of the ink feed hopper 6 when a valve element is held in 
an ink induction room. The plate-like closure section 44 which closes the ink from the ink room 
4 when the valve element section 40 **** the valve element section 40 with the tubed packing 8, 
It has the spring attaching part 46 holding the spring energized so that a valve element 10 may be 
****(ed) with the tubed packing 8, and the ink passage 48 which passes the ink from the ink 
room 4 when the valve element section 40 is pressed by the ink supply needle 104 of a recording 
device and separates the tubed packing 8 and distance. Here, the ink passage 48 excises the 
closure section 44, and is formed. The guide member 42 has the shaft 50 connected to said valve 
element section 40, and the stopper 52 formed in free one end of the shaft 50. A stopper 52 is 
movable magnitude about the inside of the interior 38 of a proposal of the ink induction room 36, 
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and has a larger path than a through-hole. 

[0055] The stopper 52 of return and a valve element 10 engages with the interior 38 of a proposal 
prepared in the ink induction room 36, and guides the valve element section 40 to drawing 2 
movable almost perpendicularly to the tubed packing 8. 

[0056] By the way, the ink jet type recording head 102 called the so-called piezo mold makes a 
pressure generating room expand mechanically with a piezoelectric transducer etc., supplies and 
compresses ink here, and makes an ink droplet breathe out. Since ink cannot fully be pressurized 
if it is in the ink cartridge used for such an ink jet type recording head 102, and air bubbles are 
generated in the pressure generating room of a recording head 102, it is necessary to dissolve air 
bubbles in ink at the time of manufacture of ink, and to make it disappear. 
[0057] Therefore, in this case, after the ink room 4 has been decompressed by maximum minus 1 
atmospheric-pressure (1.033kg/(square meter)) extent to atmospheric pressure in that production 
process, as for an ink cartridge, ink is poured in. Therefore, even if a spring 12 is in the condition 
that the ink room 4 was made reduced pressure, the suppression force is set up so that the 
condition that the valve element 10 ****(ed) to the tubed packing 8 can be maintained. 
[0058] As for the internal opening 16 formed in the ink room side of an ink feed hopper, area is 
large rather than the ink induction room 36 in which the valve element 10 is held. Therefore, it is 
possible for passage resistance to decrease and to supply sufficient quantity of liquefied ink to an 
ink feed hopper. Moreover, the filter 54 is formed between the ink rooms 4 shown in this internal 
opening 16 and drawing i . Therefore, even if dust etc. is mixed in the ink of the metaphor ink 
room 4, it is removed by the filter 54 and a recording head is not supplied. Furthermore, since a 
filter 54 is the same magnitude as substantially as the internal opening 16, it has the advantage 
that blinding cannot happen easily while passage resistance decreases. 

[0059] The closure film 56 is installed in the external opening 14, the ink feed hopper 6 is sealed, 
it is broken through with the ink supply needle 104 at the time of wearing, and you may make it 
open. This closure film 56 serves to stop the tubed packing 8 to the external opening 14 of the 
ink feed hopper 6 while sealing the ink feed hopper 6 of the ink cartridge before use. 
[0060] Next, in this example, the tubed packing 8 when equipping a recording device with a 
cartridge 2 and actuation of a valve element 10 are explained. 

[0061] At the time of un-using [ a recording device is not equipped with the ink cartridge 2 to 
use ] it, as shown in drawing 2 , the closure section 44 of the valve element section 40 is 
oppressed by the pleat 32 of the tubed packing 8, and the closure of the ink induction room 36 is 
carried out to it. Here, the closure of the ink induction room 36 is carried out by the heights 34 
and the closure section 44 of the valve element section 40 which were formed in the perimeter of 
a pleat 32. 

[0062] Next, if alignment of the external opening 14 of a cartridge 2 is carried out to the ink 
supply needle 104 and a cartridge 2 is stuffed into the cartridge attaching part 106 of a recording 
apparatus as shown in drawing 4 (A), the ink supply needle 104 will penetrate the closure film 
56, will be guided to the 1st taper section 24 and the 2nd taper section 26, and will advance into 
the fitting section 28. If a cartridge 2 is furthermore pushed in, since the tip is formed in the 
shape of a taper, the ink supply needle 104 will intrude the tubed packing 8 smoothly. By this, as 
shown in drawing 4 (B), a pleat 32 extends and opens to the ink supply needle 104, and the 
fitting section 28 and a pleat 32 fit in elastically with the perimeter of the ink supply needle 104, 
and form a fluid-tight condition. The ink supply needle 104 presses the plate-like closure section 
44 of a valve element 10, and a valve element 10 resists a spring 12 and it is retreated to a 
convention location to it by coincidence at stability. 
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[0063] At this time, the ink supply needle 104 is open for free passage in the ink induction room 
36 through that incurrent pore, and it becomes possible to supply the ink of the ink room 4 to a 
recording head 102. 

[0064] On the other hand, if the ink supply needle 104 retreats in case a cartridge 2 is removed 
from a recording apparatus, a valve element 10 follows according to the energization force of a 
spring 12, and when the ink supply needle 104 retreats till the critical point when the fluid-tight 
condition of the perimeter of the ink supply needle 104, the fitting section 28 of the tubed 
packing 8, and a pleat 32 is held, the closure section 44 of a valve element 10 will close the tubed 
packing 8. That is, if the ink supply needle 104 separates from the fitting section 28 of the tubed 
packing 8, it will return to the condition that the closure section 44 of the valve element section 
40 was oppressed by the pleat 32, and the closure of the ink induction room 36 was mostly 
carried out to coincidence. 

[0065] Moreover, heights 34 may not be formed in the perimeter of the pleat 32 of the tubed 
packing 8, but the valve element section 40 may be made to oppress all over the crevice 30 of the 
tubed packing 8, as shown in drawing 5 (A) and (B). If alignment of the external opening 14 of a 
cartridge 2 is carried out to the ink supply needle 104 also in this case and a cartridge 2 is stuffed 
into the cartridge attaching part of a recording apparatus, the same operation effectiveness as the 
example which came to have shown to drawing 5 (B) and was shown in drawing 4 (A) and 4 (B) 
will be done so. Furthermore, since the planc-of-composition product of the valve element 
section 40 and the crevice 30 of the tubed packing 8 is large, even if contaminants, such as dust, 
are mixing in this case, the closure can be carried out certainly. 

[0066] Furthermore, as shown in drawing 6 (A) and (B), the larger taper section 58 than the taper 
section at the tip of the ink supply needle 104 may be formed in the front face by the side of the 
external opening 14 of a pleat 32 at the tubed packing 8. Furthermore, as shown in drawing 7 (A) 
and (B), the single taper section 60 prolonged in a pleat 32 from the external opening 14 may be 
formed in the tubed packing 8. If a cartridge 2 is stuffed into the cartridge attaching part 106 of a 
recording apparatus in these cases and the ink supply needle 104 is inserted in a pleat 32, as 
shown in drawing 6 (B) and drawing 7 (B), the taper sections 58 and 60 fit in with the ink supply 
needle 104, respectively, elastic deformation will be carried out, the perimeter of the ink supply 
needle 104 will be oppressed, and the closure force will be discovered so that pleat 32 field 
formed comparatively thinly may imitate the taper section of the ink supply needle 104. 
Therefore, the same operation effectiveness as the example shown in dra wing 4 (A) and 4 (B) is 
done so. Furthermore, since the plane-of-composition product of the valve element section 40 
and the crevice 30 of the tubed packing 8 is large, even if contaminants, such as dust, are mixing 
in these cases, the closure can be carried out certainly. Moreover, in the example shown in 
drawing 7 (A) and (B), since the force in which the taper section 60 fits into the ink supply 
needle 104 is strong, the better closure force is discovered. 

[0067] Moreover, although the tubed packing 8 shown in this example is formed by one, it may 
consist of two members in which the part which contacts a valve element 10, and the ink supply 
needle 104 and the part which fits in were formed with another object. 

[0068] Moreover, if the heights 45 which turn into the closure section 44 of the valve element 
section 40 from the spherical-surface section are formed as shown in drawing 8 , also when the 
posture of a valve element 10 inclines a little, the closure force can be secured, and the 
dependability of the closure can be raised further. 

[0069] Other examples of a valve element 10 are shown in drawing 9 (A). The valve element 
shown in drawing 9 (A) is constituted as two-body structure of the disc-like valve element 
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section 40 which **** on the front face by the side of the ink room 4 of the tubed packing 8, and 
the guide member 42 which guides a valve element 10 movable almost perpendicularly to the 
tubed packing 8. The valve element section 40 has two or more at least three spring attaching 
parts 46 in the peripheral surface of the closure section 44 and its closure section 44. The guide 
member 42 is constituted as an one object of the shaft 50 connected to the valve element section 
40, and the stopper 52 which engages with the interior 38 of a proposal of the ink induction room 
36, and guides the valve element section 40 movable almost perpendicularly to the tubed packing 
8. The edge of the guide member 42 is fixed to the closure section 44 of the valve element 
section 40, and a valve element 10 is constituted. 

[0070] That is, a valve element 10 is incorporable in the ink feed hopper 6 by inserting the guide 
member 42 in the interior 38 of the proposal of the ink induction room 36 from the internal 
opening 16 side, loading the periphery of the ink induction room 36 with a spring 12 from the 
internal opening 16 side, attaching the valve element section 40 in the guide member 42, and 
fixing. 

[0071] Immobilization with the valve element section 40 and the guide member 42 drills fitting 
hole 40a in the valve element section 40, as shown in drawing 9 (B), and insertion and where 
temporary immobilization is carried out, heat welding of the guide member 42 can be carried 
out, or it can fix it here with adhesives. Moreover, as show n in dra\\ ine U (C), while forming 
fitting hole 40b as a thread groove, a screw slot can be formed in the junction field of the shaft 
50 of the guide member 42, and it can also stop by screwing. 

[0072] Other examples of a valve element 10 are shown in drawing 10 . This valve element 10 
also has the valve element section 40 and the guide member 42, and the guide member 42 is 
constituted by the shaft 50 and the stopper 52. Here, the shaft 50 and stopper 52 of the guide 
member 42 are really formed as an object of elastic material, such as a macromolecule, and it has 
the slot 62 which extends in accordance with a shaft from a stopper 52. Moreover, the valve 
element section 40 may also be formed by the guide member 42 and one of elastic material, such 
as the same macromolecule. The ink supply needle 104 contacts and the valve element section 40 
is pushed up, when a recording device is equipped with an ink cartridge. Therefore, as for the 
valve element section 40, being formed with a flexible material is desirable so that its point of 
the ink supply needle 104 may not be hurt. The stopper 52 of the guide member 42 may have the 
shape of a taper extended to the valve element section 40 side, as shown in drawing 10 . 
[0073] If according to this example a spring 12 is inserted in the periphery of the ink induction 
room 36 and the tip of the guide member 42 is stuffed into through-hole 38a inside [ 38 ] a 
proposal at the time of the assembly of an ink cartridge, it bends from the stopper 52 fang furrow 
62, becomes thin, and through-hole 38a is passed, and it will be extended to a major diameter 
rather than the bore of a through-hole with self elasticity, and will escape, and a stop function 
will be demonstrated. Here, if the valve element 10 is formed by one, while being able to reduce 
components mark and being able to reduce activity strokes, assembly nature also improves. 
[0074] In addition, in this example, although the snap hook for **** is formed in a valve element 
10 side, even if it forms the branch which divides the interior 38 of a proposal into a hoop 
direction by two or more slits, and carries out expansion elastic deformation to extent which can 
insert the stopper 52 of a valve element, the same operation is done so. 

[0075] By the way, it is necessary to form a valve element 10 small as much as possible, and it 
becomes that the fluid resistance of the ink passage at the time of valve opening tends to become 
high on the relation inserted in an ink induction room. Drawing 1 1 shows the example for coping 
with such a problem. Crevice 44a and penetration section 44b are formed in the closure section 
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44 of the valve element section 40 to the valve element 10 shown in drawing 9 (A). Crevice 44a 
had the bottom surface part of a major diameter from the pleat 32 of the tubed packing 8, and 
penetration section 44b followed the bottom surface part of crevice 44a, and has given ink 
passage. Without spoiling a clausilium function, if two or more such at least one ink passage is 
formed preferably, at the time of valve opening, it can be made to be able to go also via crevice 
44a and penetration section 44b, and ink can be discharged by little passage resistance to the 
tubed packing 8 side. 

[0076] Moreover, as shown in drawing 12 , when a valve element 10 is pressed with the ink 
supply needle 104 by the wall surface which forms the ink induction room 36 at the ink room 4 
side, it sets in the location where the closure section 44 of the valve element section 40 is held. 
Even if it forms at least one articles crevice 36a formed more broadly than the thickness of the 
direction of an ink room of the closure section 44 Without spoiling a clausilium function like the 
example of above-mentioned drawin g 1 1 , at the time of valve opening, it can be made to be able 
to go also via crevice 36a, and ink can be discharged by little passage resistance down-stream 
rather than the valve element section 40. In the structure of this example, if the valve element in 
which crevice 44a was formed is used as shown in drawing 1 1 , passage resistance can be 
lowered more certainly. 

[0077] Moreover, since the closure of the ink from the ink room 4 is carried out by **** of a 
valve element 10 and the tubed packing 8, the ink cartridge 2 by this invention does not 
necessarily need to seal the external opening 14 further with a closure film etc. Therefore, as 
shown in drawing J .3 (A) and 13 (B), circle-like through-hole 56a may be beforehand drilled by 
the closure film 56 installed in the external opening 14. As shown in drawing 1414 , a through- 
hole may be formed of slitting 0 f ********. By doing in this way, insertion of the ink supply 
needle 104 becomes easy. 

[0078] Furthermore, as shown in drawing 15 (A) and 15 (B), a part of external opening 14 may 
be made to project, and this may be used as piece of stop 14a. In this case, since piece of stop 
14a is formed only by making the external opening 14 project, components mark become fewer 
and activity strokes are reduced. 

[0079] Furthermore, as shown in drawing 16 (A) and drawing 16 (B), crevice 14b which carries 
out opening to the apical surface and peripheral surface of the external opening 14 is formed, and 
you may make it stick the closure film 56. 

[0080] According to these examples, since it is no longer a closed space, even if the ink feed 
hopper 6 is opened for free passage by atmospheric air, and it faces the abrupt change of 
environmental temperature, it can prevent that it is not influenced by expansion of the air of the 
external opening 14, and contraction, and an unnecessary pressure acts on a valve element 10 or 
the tubed tubed packing 8. 

[008 1 ] Drawing i7 (A), 1 7 (B), and 1 7 (C) show other examples of the ink cartridge concerning 
this invention. Here, like the example shown in drawing 2 , the tubed packing 8 is installed in the 
ink feed hopper 6, and the valve element 10 is held. Here, the external opening 14 is formed in 
the ink supply needle 104 of the recording device of the ink feed hopper 6, and the side which 
counters, and the internal opening 16 is formed in the ink room side. Especially about the 
component which is not specified, it has the same operation effectiveness as the example shown 
in ! wing 2 . 

[0082] The 1st taper section 24 and the 2nd taper section 26 to which it shows the ink supply 
needle 104, and the ink supply needle 104 and the fitting section 28 of the shape of a cylinder 
which fits in are formed in the inner skin by the side of the external opening 14 of the tubed 
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packing 8 in order toward the ink room side from the external opening 14. Moreover, annular 
heights 8a projected from the fitting section 28 to the ink room 4 side was formed in the tubed 
packing 8, and the path has given thin ink outflow hole 18a a little to it from the fitting section 
28. 

[0083] On the other hand, the valve element 10 has the valve element section 40 and the guide 
member 42, the valve element section 40 is constituted by the closure section 44 and the spring 
attaching part 46, and the guide member 42 is constituted by the shaft 50 and the stopper 52. The 
valve element section 40 has projection 45b further in the tubed packing 8 of the closure section 
44, and the field which This projection 45b is the magnitude which can intrude ink outflow 
hole 18a of the tubed packing 8. Thus, the constituted valve element 10 fits loosely into the 
interior 38 of the proposal of the ink induction room 36, and becomes movable almost 
perpendicularly to the tubed packing 8. 

[0084] this projection 45b was shown in drawing 17 (B) - as - the taper-like ink supply needle 
104 — the tubed packing 8 and liquid ~ it is chosen as the height which contacts at the tip of the 
ink supply needle 104 at the same time it fits in densely, thus — if it carries out — the ink supply 
needle 104 — the tubed packing 8 and liquid — since a valve element 10 is pressed by the ink 
supply needle 104 and opens while becoming dense, ink is supplied to an ink supply needle, 
without air and air bubbles entering in the ink feed hopper 6 and the ink supply needle 104. 
[0085] When according to this example the taper-like ink supply needle 104 fits in with the tubed 
packing 8 and a fluid-tight condition is secured in the process in which a recording device is 
equipped with an ink cartridge 2, that tip contacts projection 45b of the closure section 44. 
[0086] If an ink cartridge 2 is further pushed in in this condition, it will be in the condition that it 
can intrude while the ink supply needle 104 resists elasticity, extends the fitting section 34 of the 
tubed packing 8, and ink outflow hole 18a and pushes aside air to an ink room side, and ink can 
be supplied to a recording head 102. Thus, if the ink supply needle 104 will be in the tubed 
packing 8 and a fluid-tight condition and advances, in order that a valve element 10 may separate 
from the tubed packing 8, it is prevented that the air compressed with the ink supply needle 104 
infiltrates into the ink supply needle 104. 

[0087] On the other hand, if drawn out that ink cartridges should be exchanged, the valve 
element 10 energized by the spring 12 by retreat of the ink supply needle 104 follows. Thus, if 
the ink supply needle 104 retreats further, projection 45b of the closure section 44 of a valve 
element 10 will advance into ink outflow hole 18a. The closure section 44 **** to annular 
heights 8a at the moment of the ink supply needle 104 retreating furthermore and separating with 
the tubed packing 8 ( drawing 1717 (B)), passage with the ink induction room 36 is severed, and 
the outflow of the ink from the external opening 14 and invasion of air or air bubbles are 
prevented. 

[0088] Drawing i8 (A). 1 8 (B), and 1 8 (C) show other examples of the ink cartridge concerning 
this invention. In this example, like the ink cartridge shown in drawing 17 (A) -17(C), the tubed 
packing 8 forms ink outflow hole 18a and annular heights 8a which encloses ink outflow hole 
18a, and is constituted. 

[0089] On the other hand, the valve element 10 has the valve element section 40 and the guide 
member 42, the valve element section 40 is constituted by the closure section 44 and the spring 
attaching part 46, and the guide member 42 is constituted by the shaft 50 and the stopper 52. The 
spherical-surface-like heights 45 are formed in the tubed packing 8 and the field which **** at 
the closure section 44 of the valve element section 40. The spherical surface of these heights 45 
is a major diameter from the path of the periphery of profile and annular heights 8a. 
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[0090] The enlarged drawing of the valve element 10 which has the spherical-surface-like 
heights 45 in 1 9 (A) is shown. The heights 45 which make the closure section 44 of the 

valve element section 40 are formed as a part of spherical surface with the radius R longer than 
die-length L of a shaft 50, and they are constituted so that it may not be concerned with the 
inclination of the posture of the some of a valve element 10 but annular heights 8 a may be closed 
certainly. 

[0091] The heights 45 of the valve element section 40 at least should just be formed as a part of 
spherical surface with diameter 2R longer than the diameter at the maximum equator rl at the 
time of cutting in respect of being level to the tubed packing 8, when the valve element section 
40 is held in the ink feed hopper 6. 

[0092] According to this example, when the taper-like ink supply needle 104 fits in with the 
tubed packing 8 and a fluid-tight condition is secured in the process in which it equips with an 
ink cartridge 2, the tip of ( drawmg. 18 (B)) and the ink supply needle 104 contacts the heights 45 
of the closure section 44 of a valve element 10. if an ink cartridge 2 is further pushed in in this 
condition, the ink supply needle 104 will be guided to the taper section 58 — having — the 
heights 45 of a valve element 10 — a core is contacted mostly, and it intrudes, resisting elasticity 
and extending ink incurrent pore 8a of the tubed packing 8 in that condition, ( drawing 18 (C)). 
[0093] Thus, if the ink supply needle 104 will be in the tubed packing 8 and a fluid-tight 
condition and advances, in order that a valve element 10 may separate from the tubed packing 8, 
it is prevented that the air compressed with the ink supply needle 104 infiltrates into the ink 
supply needle 104. In this condition, the ink supply needle 104 contacts the core of the heights 
45 of the shape of the spherical surface with a big curvature diameter, and since the inclination is 
regulated with the shaft 50, the valve element 10 whole is certainly made a fixed location, 
without sliding on a valve element 10 from the ink supply needle 104. 
[0094] On the other hand, if drawn out that an ink cartridge 2 should be exchanged, the valve 
element 10 energized by the spring 12 by retreat of the ink supply needle 104 follows. Thus, if 
the ink supply needle 104 retreats further, the moment heights 45 separate with the ink supply 
needle 104, it will **** to annular heights 8a ( drawmg 18 (B)), and passage with the ink 
induction room 36 will be severed, and the outflow of the ink from the ink feed hopper 6 and 
invasion of air or air bubbles will be prevented. And since the spherical-surface-like heights 45 
are formed in the closure side 44, even if the posture of a valve element 10 inclines a little by 
backlash etc., annular heights 8a can be closed certainly and leakage **** of ink can be 
prevented. 

[0095] In addition, the ink supply needle 104 can be made to advance easily, expanding a touch 
area with the ink supply needle 104 to them, and securing a positive airtight to them, if flat- 
surface section 45c with a path [ a little ] smaller than the bore of ink outflow hole 18a is formed 
in the spherical-surface- like heights 45, as shown in g 19 (B) without reducing the closure 

force with annular heights 8a. 

[0096] Furthermore, as shown in drawing 19 (C), the part equivalent to which the tip of the ink 
supply needle 104 is is set to flat-surface 45c, and even if it forms as 45d of chamfers from the 
edge of the flat- surface 45 c so that a conical surface may be formed, the almost same closure 
force is securable. 

[0097] A spring may be a hauling spring, as shown in drawing 2020 , it can put the end of the 
hauling spring 64 between a cartridge 2 with the tubed packing 8, can make the other end able to 
contact the ink room side front face of a valve element 10, and can also give the energization 
force for a valve element 10 toward the direction of the tubed packing 8 from an ink room side. 
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If it does in this way, since it is not necessary to prepare spring attaching part 46 grade in a valve 
element 10, and to install the interior 38 of a proposal in the ink induction room 36, structure can 
be simplified and production processes are reduced. 

[0098] Drawing 21 and drawing 22 show other examples of a valve element. The valve element 
70 has the valve element section 72 which **** on the front face by the side of the ink room of 
the tubed packing 8, and the attaching part 74 which holds the valve element section 72 so that 
the valve element section 72 may **** with the tubed packing 8. If it is formed of elastic 
material, such as hard rubber and a macromolecule material with a high elastic modulus, or an 
elastomer, the ink supply needle 104 fits in with the tubed packing 8 and the valve element 
section 72 of a valve element 70 is pressed, **** is possible for this attaching part 74 by it. The 
valve element section 72 may be formed with an attaching part 74 and another object, and may 
be formed of elastic material by the attaching part 74 and one. Since an attaching part 74 will 
work also as a guide member which guides the valve element section 72 perpendicularly possible 
[ an attitude ] substantially to the tubed packing 8 while making it **** the valve element section 
72 on the front face by the side of the ink room of the tubed packing 8 if it does in this way, 
components mark are reducible. 

[0099] Moreover, the valve element 70 may have the attaching part 74 of plurality (here three), 
as shown in drawin g 21 , and as shown in drawing 22 , it may have one attaching part 74. 
[0100] Drawing 23 (A) and 23 (B) show other examples of a valve element. The valve element 
80 has the valve element section 82 which **** on the front face by the side of the ink room of 
the tubed packing 8, and the elastic member 84 made to **** the valve element section 82 to the 
tubed packing 8. An elastic member is a member of rubber etc. which can be expanded and 
contracted here. In the example shown in drawing 23 (A), the valve clement section 82 is 
alternatively ****(ed) by the tubed packing 8 by the elastic member 84 connected with the 
crevice 30 formed in the front face by the side of the ink room of the tubed packing 8. As shown 
in drawing 23 (B), the valve element section 82 is pressed by penetration of the ink supply 
needle 104 of a recording device in the direction of an ink room. For this reason, the closure of a 
valve element 80 is canceled, and the ink from an ink room flows into the incurrent pore of the 
ink supply needle 104, and is supplied to the recording head 102 of a recording device. 
[0101] Moreover, it may be made to **** a valve element 80 to tubed packing by the elastic 
member 84, and the valve element section 82 is pressed by penetration of the ink supply needle 
104 in the direction of an ink room, and it punctures the pleat of the tubed packing 8 by it while 
the end of the valve element section 82 is fixed to the tubed packing 8, as shown in drawing 24 
(A) and 24 (B). For this reason, the ink from an ink room flows into the incurrent pore of the ink 
supply needle 104, and is supplied to the recording head 102 of a recording device. 
[0102] In this case, a valve element 80 is formed by the tubed packing 8 and one, and that part 
may be made to be fixed to the tubed packing 8. If it does in this way, components mark can be 
reduced and routings will be reduced. 

[0103] Moreover, a valve element 10 may form the cut section in the ink supply needle [ of the 
valve element section 40 ] 104, and front-face side contacting by pressing, as shown in drawing 
25 (A) thru/or (D). Drawing 25 (A) and the cut section of (B) are cut deeply whenever [ taper 
section / of the ink supply needle 104 /, and isogonism ]. Moreover, drawing 25 (C) and the cut 
section of (D) are deeply cut so that it may become an acute angle from the taper section of the 
ink supply needle 104. If it does in this way, the impact to the ink supply needle 104 at the time 
of the ink supply needle 104 pressing a valve element 10 can be lessened. In the example 
especially shown in drawing 25 (C) and (D), since the tip of the ink supply needle 104 does not 
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touch the valve element section 40 also in case the ink supply needle 104 presses a valve element 
10, its point of the ink supply needle 104 is not hurt. 

[0104] Furthermore, as shown in drawing 26 , the two fitting sections which fit into the perimeter 
of the ink supply needle 104 may be formed in the tubed packing 8. thus — if it carries out — the 
two fitting sections 28a and 28b — in order that each may fit in with the ink supply needle 104, a 
fluid-tight condition with the tubed packing 8 and the ink supply needle 104 is maintained more 
at altitude. In this case, the two fitting sections 28a and 28b may have the pleat, respectively, or 
may not have it, or whichever is sufficient as them. As for fitting section 28a by the side of 
external opening, it is desirable not to have the pleat. Then, in the phase before the use to which a 
recording device is equipped with a cartridge, fitting section 28a by the side of this external 
opening can seal ink. If it does in this way, since it is not necessary to close the ink feed hopper 6 
with a closure film etc., components mark can be reduced and routings are reduced. Furthermore, 
fitting section 28a is a taper-like, and also in the phase before use, since the core is formed 
thinly, insertion of a needle is performed easily. 

[0105] Moreover, like [ in the case of joining the ink cartridge and ink supply tube in the 
recording apparatus which carries only a recording head in carriage, installs an ink cartridge in a 
box side, and supplies the ink of a cartridge to a recording head with an ink supply tube ], 
although the example was taken and explained to the ink cartridge carried in carriage in an 
above-mentioned example, even if it applies to the ink cartridge of an off carriage mold, it is 
clear to do the same operation so. 

[0106] Furthermore, in addition to the recording device of the type using a piezoelectric 
transducer as an ink pressurization means of the pressure generating room of a recording head, 
the same operation is done so even if it applies to the recording device of the type using a heater 
element as an ink pressurization means. 
[0107] 

[Effect of the Invention] According to the first gestalt of this invention, it is used for the 
recording device with which a tip supplies ink to a recording head through the ink supply needle 
formed in the shape of a taper. The ink room in which it can be open for free passage through an 
ink supply needle to a recording head, and a removable ink cartridge holds ink to a recording 
head, The ink feed hopper which has external opening and supplies ink to the recording head of a 
recording device from an ink room, Tubed packing which fits in with the ink supply needle of a 
recording device while forming the ink passage which it is installed [ passage ] in an ink feed 
hopper and passes ink, In order to have the valve element which is held in an ink feed hopper, 
**** with tubed packing, and closes ink passage alternatively in response to migration of an ink 
supply needle, At the time of the use with which closes an ink feed hopper certainly at the time 
of un-using [ with which a recording device is not equipped ] it, and a recording device is 
equipped, the ink cartridge which can open certainly with an ink supply needle can be offered, 
without reducing the closure force of tubed packing. 

[0108] This ink cartridge can introduce the ink from an ink supply room into an ink supply 
needle, without air and air bubbles going into the ink interior of a room, in order that an ink 
supply needle may press a valve element to abbreviation coincidence and may enable supply of 
the ink from an ink room at it, if an ink supply needle forms tubed packing and a fluid-tight 
condition by penetration of the ink supply needle of a recording device. 

[0109] Moreover, this ink cartridge can close the ink feed hopper of an ink cartridge, without air 
and air bubbles going into the ink interior of a room, in order that a valve element may close 
tubed packing to abbreviation coincidence if the ink supply needle of a recording device retreats 
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till the critical point when the ink supply needle and tubed packing of a recording device can 
hold a fluid-tight condition. 

[0110] The porosity member which sinks in ink is held in the ink room of an ink cartridge, and 
the ink feed hopper of an ink cartridge can be closed, without air and air bubbles going into the 
ink interior of a room, in order that a valve element may close tubed packing even if it is the case 
where negative pressure has always occurred in an ink cartridge. 

[0111] Since tubed heights are formed in the front face by the side of the ink room of tubed 
packing, this heights and valve element can contact, a fluid-tight condition can be formed, and an 
ink feed hopper can be closed. 

[0112] If the tubed crevice which holds a part of valve element in the front face by the side of the 
ink room of tubed packing is formed, this crevice and valve element can a fluid-tight 
condition can be formed, and an ink feed hopper can be closed. Moreover, since the pleat of a 
minor diameter is formed in the tubed crevice of tubed packing rather than this tubed crevice, 
fitting of an ink supply needle and tubed packing becomes possible. 

[0113] Since a valve element is plate-like substantially, it is ****(ed) with tubed packing and 
forms a fluid-tight condition. Since a valve element is equipped with the valve element section 
which contacts the ink supply needle of a recording device, and the guide member which guides 
the valve element section movable almost perpendicularly to tubed packing while ****(ing) it on 
the front face by the side of the ink room of tubed packing, the valve element section is guided 
by the guide member and a valve element becomes perpendicularly movable to tubed packing. 
[0114] Since a valve element is equipped with the valve body which contacts the ink supply 
needle of a recording device, and elastic members, such as a compression spring which energizes 
this valve body on the front face by the side of the ink room of tubed packing, while ****(ing) it 
on the front face by the side of the ink room of tubed packing, it can close an ink feed hopper 
certainly. 

[0115] The valve body has the attaching part holding an elastic member, or the flange, and if an 
attaching part is a radial, since an elastic member will be held certainly, the attitude of a valve 
element is attained to tubed packing at stability. 

[0116] Since the taper section which guides the ink supply needle of a recording device is 
formed in the front face by the side of external opening of tubed packing, an ink supply needle is 
smoothly inserted in tubed packing. Moreover, if this taper section fits into the perimeter of an 
ink supply needle, the fluid-tight condition of an ink supply needle and tubed packing will be 
formed certainly, and the closure of the ink feed hopper will be carried out. Moreover, since the 
fitting section which fits into the perimeter of the ink supply needle of a recording device is 
formed in the front face by the side of external opening of tubed packing, the fluid-tight 
condition of an ink supply needle and tubed packing is formed certainly. 
[0117] Tubed packing is constituted by the spring material, and since the layer of a glide plane 
agent is formed in the field to which an ink supply needle touches at least, an ink supply needle 
is smoothly inserted in tubed packing. 

[0118] The closure section which closes the ink from an ink room when this valve element 
section **** the valve element section with tubed packing, Since it has the ink passage which 
passes the ink from an ink room when the valve element section is pressed by the ink supply 
needle of a recording device and separates tubed packing and distance, When the valve element 
section **** to tubed packing, the closure of the ink feed hopper is carried out by the closure 
section, when the valve element section separates a location from tubed packing, ink passes from 
ink passage and ink is supplied to an ink supply needle. Since ink passage excises the closure 
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section and is formed, it becomes easy [ a routing ]. Since the closure section is plate-like, it 
**** with tubed packing and forms a fluid-tight condition. 

[0119] Since the guide member has the shaft connected to the valve element section, and the 
stopper which is formed in free one end of this shaft, and guides the valve element section 
movable almost perpendicularly to tubed packing, a valve element becomes perpendicularly 
movable to tubed packing. If the shaft of a guide member is formed in the valve element section 
and one, it will become easy [ a routing ]. 

[0120] If this ink cartridge has the interior of a proposal installed in the ink feed hopper, it can 
engage with the stopper of a guide member and can guide the valve element section movable 
almost perpendicularly to tubed packing. 

[0121] If the valve element section and a guide member are constituted as two-body structure 
and fix by the means for detachable, it will become easy like an erector. If it has the slot in 
accordance with the shaft from the stopper while the valve element section and a guide member 
are formed in one and a guide member is formed of elastic material, wearing to the interior of a 
proposal can be performed easily. 

[0122] Since the height or the spherical-surface section is formed in the field which contacts 
tubed packing of the valve element section of a valve element, the closure force can be secured 
also when the posture of a valve element inclines a little. Since the curvature diameter of the 
spherical-surface section of a valve clement is larger than the diameter at the maximum equator 
at the time of cutting the valve element section in respect of being level to tubed packing, the 
closure force at the time of the posture of a valve element inclining can be made more reliable. 
Moreover, since the curvature diameter of the spherical-surface section is large, a valve element 
is not stuffed into tubed packing and the closure force of tubed packing does not decline. 
[0123] Since the projection which contacts at the tip of an ink supply needle is formed in the 
field which counters tubed packing of the valve element section of a valve element, a valve 
element is pressed by the ink supply needle and ink is supplied at the same time an ink supply 
needle forms tubed packing and a fluid-tight condition, mixing of air or air bubbles can be 
prevented in an ink feed hopper. 

[0124] If the cut section is formed in the field which counters tubed packing of the valve element 
section of a valve element, the impact to an ink supply needle can be decreased and the 
endurance of an ink supply needle can be raised. 

[0125] If the annular heights which have the through tube of a minor diameter in the front face 
by the side of the ink room of tubed packing rather than the periphery of the ink supply needle of 
a recording device are formed, the fluid-tight condition of a valve element and tubed packing 
will be formed certainly. 

[0126] If it has the elastic holddown member which fixes flexibly to the front face by the side of 
the ink room of tubed packing the valve element section which contacts the ink supply needle of 
a recording device, and a part of valve element section and the elastic holddown member is 
formed by the valve element section and one while ****(ing) a valve element on the front face 
by the side of the ink room of tubed packing, components mark can be reduced and routings will 
be reduced. 

[0127] If it has a fixed means to fix tubed packing to external opening of an ink feed hopper, 
tubed packing is certainly fixed to an ink feed hopper. 

[0128] If it consists of the 1st fitting means to which the fitting section fits into an ink supply 
needle and the beginning when the ink supply needle of a recording device advances from 
external opening, and the 2nd fitting means which fits in with an ink supply needle when an ink 
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supply needle advances further, fitting of an ink supply needle and tubed packing will become 
more certain. Moreover, if the seal of the 1st fitting means is carried out by the initial stage, it is 
not necessary to prepare a closure film etc. separately, components mark can be decreased, and 
routings will be reduced. 

[0129] According to the second gestalt of this invention, it is used for the recording device with 
which a tip supplies ink to a recording head through the ink supply needle formed in the shape of 
a taper. The ink supply way where the ink distribution system which can supply the ink of the 
ink hold section supplies ink to a recording head from the ink hold section through a supply 
needle at the recording head of a recording device, The part I material which fits in with the ink 
supply needle of a recording device while forming the ink passage which it is installed [ passage 
] in an ink supply way and passes ink, In order to have the part II material which is held in an ink 
supply way, **** with the part I material, and closes ink passage alternatively, At the time of the 
use with which closes ink passage certainly at the time of un-using [ with which a recording 
device is not equipped ] it, and a recording device is equipped, the ink distribution system which 
can open certainly with an ink supply needle can be offered, without reducing the closure force. 
[0130] According to the third gestalt of this invention, the recording device which is made to 
breathe out ink to the recording paper and is recorded A recording head, It can be open for free 
passage through an ink supply needle to the ink supply needle with which the tip was formed in 
the shape of a taper, and a recording head, and a recording head is received. A removable ink 
cartridge, The ink room in which it **** and an ink cartridge holds ink, and the ink feed hopper 
which has external opening and supplies ink to the recording head of a recording device from an 
ink room through this external opening, Tubed packing which fits in with the ink supply needle 
of a recording device while having the ink passage which it is installed [ passage ] in an ink feed 
hopper and passes ink, In order to have the valve element which is held in an ink feed hopper, 
**** with tubed packing, and closes ink passage alternatively, At the time of the use with which 
closes an ink feed hopper certainly at the time of un-using [ with which a recording device is not 
equipped ] it, and a recording device is equipped, without reducing the closure force of tubed 
packing The recording device which has the ink cartridge which can open certainly with an ink 
supply needle can be offered. 



TECHNICAL FIELD 



[Field of the Invention] the thing about the ink jet type recording device which this invention 
supplies ink to a recording head through the ink supply needle with which the tip was formed in 
the shape of a taper, and carries out the regurgitation of the ink droplet to a record medium — it is 
— especially — said recording head — receiving — repeating — attachment and detachment — it is 
related with the recording device which has an usable ink cartridge and an ink distribution 
system. 
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PRIOR ART 



[Description of the Prior Art] Generally, it connects with an ink cartridge through the ink feeder 
current way of a recording apparatus, and the recording head of an ink jet type recording 
apparatus is constituted so that supply of ink may be received from an ink cartridge. And in order 
to enable supply of ink, an ink feed hopper is formed in an ink cartridge, and a hollow needle is 
formed in an ink feeder current way, and it is constituted so that a hollow needle may be inserted 
in an ink feed hopper and it may be made to join together by wearing of an ink cartridge. 
[0003] By the way, the recording head of the type using a piezoelectric transducer as an ink 
pressurization means of the pressure generating room of a recording head has weak welding 
pressure compared with the recording head of the type which uses a heater element as an ink 
pressurization means. Then, since welding pressure is increased, the ink which carried out 
degassing processing is held in the ink cartridge used for the recording head of the type using a 
piezoelectric transducer as an ink pressurization means. Therefore, also when the ink feed hopper 
of an ink cartridge is inserted and equipped with an ink supply needle, it is necessary to maintain 
the airtight condition in an ink cartridge. 

[0004] Moreover, when the porosity member which sinks ink into the ink room in which ink is 
held within an ink cartridge is introduced, negative pressure always occurs in the ink interior of a 
room. Therefore, also when an ink supply needle is drawn out from the ink feed hopper of an ink 
cartridge, it is necessary to close so that neither air bubbles nor air may enter in an ink cartridge. 
[0005] The sectional view of such an ink cartridge and an ink feeder current way is shown in 
drawing 27 . The ink feed hopper 1 14 of an ink cartridge 1 12 is loaded with the tubed packing 
120 which fits into the perimeter of the ink supply needle 118 which is open for free passage to a 
recording head 116 elastically. Although the ink feed hopper 1 14 is not illustrated, before use, 
the closure is carried out with a closure film etc., and ink is not beginning to leak [ come ]. And 
by the ink supply needle's 118 inserting at the time of use, and equipping the ink feed hopper 1 14 
at it, a closure film is opened and ink is supplied to a recording head 116 through the ink supply 
needle 118. 

[0006] For this reason, in the condition that ink remains in the ink cartridge, if an ink cartridge is 
removed from a recording device, the airtight condition of the ink cartridge currently maintained 
by fitting of the ink supply needle 118 and the tubed packing 120 will be canceled. Therefore, it 
was in the middle of use, and when the ink cartridge was removed from the recording device, ink 
began to leak from an ink feed hopper, and there was a possibility that air and air bubbles might 
invade in an ink cartridge conversely. That is, an ink cartridge was not able to be removed until it 
exhausted the ink in an ink cartridge. 

[0007] Therefore, according to liking, a user is in the middle of use, and was not able to 
exchange two or more sorts of ink cartridges repeatedly. 

[0008] In order to solve such a problem, for example, as shown in JP,9- 174876, A, the ink 
cartridge whose attitude always energized to the slit the ball which prepared the slit of the 
septum made from an elastic body at the tip of an ink feed hopper, and was prepared in the ink 
cartridge inside by means of a spring, and was enabled is proposed. 

[0009] Since a ball **** to a slit and the closure of the ink feed hopper is carried out while a slit 
is closed down when according to this a ball can be retreated, and an ink feeder current way can 
be opened and a hollow needle is extracted from a slit by inserting the hollow needle of a 
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recording apparatus in a slit, the ink from an ink cartridge begins to leak and the air into a ** ink 
cartridge and invasion of air bubbles are prevented. 



EFFECT OF THE INVENTION 



[Effect of the Invention] According to the first gestalt of this invention, it is used for the 
recording device with which a tip supplies ink to a recording head through the ink supply needle 
formed in the shape of a taper. The ink room in which it can be open for free passage through an 
ink supply needle to a recording head, and a removable ink cartridge holds ink to a recording 
head, The ink feed hopper which has external opening and supplies ink to the recording head of a 
recording device from an ink room, Tubed packing which fits in with the ink supply needle of a 
recording device while forming the ink passage which it is installed [ passage ] in an ink feed 
hopper and passes ink, In order to have the valve element which is held in an ink feed hopper, 
**** with tubed packing, and closes ink passage alternatively in response to migration of an ink 
supply needle, At the time of the use with which closes an ink feed hopper certainly at the time 
of un-using [ with which a recording device is not equipped ] it, and a recording device is 
equipped, the ink cartridge which can open certainly with an ink supply needle can be offered, 
without reducing the closure force of tubed packing. 

[0108] This ink cartridge can introduce the ink from an ink supply room into an ink supply 
needle, without air and air bubbles going into the ink interior of a room, in order that an ink 
supply needle may press a valve element to abbreviation coincidence and may enable supply of 
the ink from an ink room at it, if an ink supply needle forms tubed packing and a fluid-tight 
condition by penetration of the ink supply needle of a recording device. 

[0109] Moreover, this ink cartridge can close the ink feed hopper of an ink cartridge, without air 
and air bubbles going into the ink interior of a room, in order that a valve element may close 
tubed packing to abbreviation coincidence if the ink supply needle of a recording device retreats 
till the critical point when the ink supply needle and tubed packing of a recording device can 
hold a fluid-tight condition. 

[0110] The porosity member which sinks in ink is held in the ink room of an ink cartridge, and 
the ink feed hopper of an ink cartridge can be closed, without air and air bubbles going into the 
ink interior of a room, in order that a valve element may close tubed packing even if it is the case 
where negative pressure has always occurred in an ink cartridge. 

[0111] Since tubed heights are formed in the front face by the side of the ink room of tubed 
packing, this heights and valve element can contact, a fluid-tight condition can be formed, and an 
ink feed hopper can be closed. 

[0112] If the tubed crevice which holds a part of valve element in the front face by the side of the 
ink room of tubed packing is formed, this crevice and valve element can a fluid-tight 
condition can be formed, and an ink feed hopper can be closed. Moreover, since the pleat of a 
minor diameter is formed in the tubed crevice of tubed packing rather than this tubed crevice, 
fitting of an ink supply needle and tubed packing becomes possible. 

[0113] Since a valve element is plate-like substantially, it is ****(ed) with tubed packing and 
forms a fluid-tight condition. Since a valve element is equipped with the valve element section 
which contacts the ink supply needle of a recording device, and the guide member which guides 
the valve element section movable almost perpendicularly to tubed packing while ****(ing) it on 
the front face by the side of the ink room of tubed packing, the valve element section is guided 
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by the guide member and a valve element becomes perpendicularly movable to tubed packing. 
[0114] Since a valve element is equipped with the valve body which contacts the ink supply 
needle of a recording device, and elastic members, such as a compression spring which energizes 
this valve body on the front face by the side of the ink room of tubed packing, while ****(ing) it 
on the front face by the side of the ink room of tubed packing, it can close an ink feed hopper 
certainly. 

[0115] The valve body has the attaching part holding an elastic member, or the flange, and if an 
attaching part is a radial, since an elastic member will be held certainly, the attitude of a valve 
element is attained to tubed packing at stability. 

[0116] Since the taper section which guides the ink supply needle of a recording device is 
formed in the front face by the side of external opening of tubed packing, an ink supply needle is 
smoothly inserted in tubed packing. Moreover, if this taper section fits into the perimeter of an 
ink supply needle, the fluid-tight condition of an ink supply needle and tubed packing will be 
formed certainly, and the closure of the ink feed hopper will be carried out. Moreover, since the 
fitting section which fits into the perimeter of the ink supply needle of a recording device is 
formed in the front face by the side of external opening of tubed packing, the fluid-tight 
condition of an ink supply needle and tubed packing is formed certainly. 
[01 17] Tubed packing is constituted by the spring material, and since the layer of a glide plane 
agent is formed in the field to which an ink supply needle touches at least, an ink supply needle 
is smoothly inserted in tubed packing. 

[0118] The closure section which closes the ink from an ink room when this valve element 
section **** the valve element section with tubed packing, Since it has the ink passage which 
passes the ink from an ink room when the valve element section is pressed by the ink supply 
needle of a recording device and separates tubed packing and distance, When the valve element 
section **** to tubed packing, the closure of the ink feed hopper is carried out by the closure 
section, when the valve element section separates a location from tubed packing, ink passes from 
ink passage and ink is supplied to an ink supply needle. Since ink passage excises the closure 
section and is formed, it becomes easy [ a routing ]. Since the closure section is plate-like, it 
**** w ith tubed packing and forms a fluid-tight condition. 

[0119] Since the guide member has the shaft connected to the valve element section, and the 
stopper which is formed in free one end of this shaft, and guides the valve element section 
movable almost perpendicularly to tubed packing, a valve element becomes perpendicularly 
movable to tubed packing. If the shaft of a guide member is formed in the valve element section 
and one, it will become easy [ a routing ]. 

[0120] If this ink cartridge has the interior of a proposal installed in the ink feed hopper, it can 
engage with the stopper of a guide member and can guide the valve element section movable 
almost perpendicularly to tubed packing. 

[0121] If the valve element section and a guide member are constituted as two-body structure 
and fix by the means for detachable, it will become easy like an erector. If it has the slot in 
accordance with the shaft from the stopper while the valve element section and a guide member 
are formed in one and a guide member is formed of elastic material, wearing to the interior of a 
proposal can be performed easily. 

[0122] Since the height or the spherical-surface section is formed in the field which contacts 
tubed packing of the valve element section of a valve element, the closure force can be secured 
also when the posture of a valve element inclines a little. Since the curvature diameter of the 
spherical-surface section of a valve element is larger than the diameter at the maximum equator 
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at the time of cutting the valve element section in respect of being level to tubed packing, the 
closure force at the time of the posture of a valve element inclining can be made more reliable. 
Moreover, since the curvature diameter of the spherical-surface section is large, a valve element 
is not stuffed into tubed packing and the closure force of tubed packing does not decline. 
[0123] Since the projection which contacts at the tip of an ink supply needle is formed in the 
field which counters tubed packing of the valve element section of a valve element, a valve 
element is pressed by the ink supply needle and ink is supplied at the same time an ink supply 
needle forms tubed packing and a fluid-tight condition, mixing of air or air bubbles can be 
prevented in an ink feed hopper. 

[0124] If the cut section is formed in the field which counters tubed packing of the valve element 
section of a valve element, the impact to an ink supply needle can be decreased and the 
endurance of an ink supply needle can be raised. 

[0125] If the annular heights which have the through tube of a minor diameter in the front face 
by the side of the ink room of tubed packing rather than the periphery of the ink supply needle of 
a recording device are formed, the fluid-tight condition of a valve element and tubed packing 
will be formed certainly. 

[0126] If it has the elastic holddown member which fixes flexibly to the front face by the side of 
the ink room of tubed packing the valve element section which contacts the ink supply needle of 
a recording device, and a part of valve element section and the elastic holddown member is 
formed by the valve element section and one while ****(ing) a valve element on the front face 
by the side of the ink room of tubed packing, components mark can be reduced and routings will 
be reduced. 

[0127] If it has a fixed means to fix tubed packing to external opening of an ink feed hopper, 
tubed packing is certainly fixed to an ink feed hopper. 

[0128] If it consists of the 1st fitting means to which the fitting section fits into an ink supply 
needle and the beginning when the ink supply needle of a recording device advances from 
external opening, and the 2nd fitting means which fits in with an ink supply needle when an ink 
supply needle advances further, fitting of an ink supply needle and tubed packing will become 
more certain. Moreover, if the seal of the 1st fitting means is carried out by the initial stage, it is 
not necessary to prepare a closure film etc. separately, components mark can be decreased, and 
routings will be reduced. 

[0129] According to the second gestalt of this invention, it is used for the recording device with 
which a tip supplies ink to a recording head through the ink supply needle formed in the shape of 
a taper. The ink supply way where the ink distribution system which can supply the ink of the 
ink hold section supplies ink to a recording head from the ink hold section through a supply 
needle at the recording head of a recording device, The part I material which fits in with the ink 
supply needle of a recording device while forming the ink passage which it is installed [ passage 
] in an ink supply way and passes ink, In order to have the part II material which is held in an ink 
supply way, **** with the part I material, and closes ink passage alternatively, At the time of the 
use with which closes ink passage certainly at the time of un-using [ with which a recording 
device is not equipped ] it, and a recording device is equipped, the ink distribution system which 
can open certainly with an ink supply needle can be offered, without reducing the closure force. 
[0130] According to the third gestalt of this invention, the recording device which is made to 
breathe out ink to the recording paper and is recorded A recording head, It can be open for free 
passage through an ink supply needle to the ink supply needle with which the tip was formed in 
the shape of a taper, and a recording head, and a recording head is received. A removable ink 
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cartridge, The ink room in which it **** and an ink cartridge holds ink, and the ink feed hopper 
which has external opening and supplies ink to the recording head of a recording device from an 
ink room through this external opening, Tubed packing which fits in with the ink supply needle 
of a recording device while having the ink passage which it is installed [ passage ] in an ink feed 
hopper and passes ink, In order to have the valve element which is held in an ink feed hopper, 
**** with tubed packing, and closes ink passage alternatively, At the time of the use with which 
closes an ink feed hopper certainly at the time of un-using [ with which a recording device is not 
equipped ] it, and a recording device is equipped, without reducing the closure force of tubed 
packing The recording device which has the ink cartridge which can open certainly with an ink 
supply needle can be offered. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, when it is going to take seal structure as 
shown in the ink cartridge which takes structure as shown in dr awi ng 27 at JP,9-174876,A, there 
is a problem that the structure of an ink feed hopper is complicated. 

[001 1] On the other hand, an exhaust port is equipped with packing (rubber stopper), and the ink 
cartridge which held the solid sphere (ball) which is ****(ed) by means of a spring by the front 
face by the side of the ink room of packing, and retreats from the front face of packing by 
insertion of a tubed splicer is proposed in the ink cartridge which supplies ink to a recording 
head from an ink room through the splicer and packing which are open for free passage to a 
recording head so that JP,5-229137,A may see. The sectional view of the ink cartridge which 
starts drawing 28 at JP,5-229137,A is shown. 

[0012] packing 134 is installed in that exhaust port 132, and this ink cartridge closes packing 134 
~ as ~ a solid sphere — 136 is energized with the spring 138 in the packing 134 direction. 
[0013] although the packing 134 which fits into a splicer elastically and maintains airtightness 
can be used as a valve seat according to this — a valve element — a solid sphere ~ since it is 
constituted by 136 — a spring 138 and a solid sphere — there is a possibility that the physical 
relationship of 136 may become very unstable and it may become difficult to acquire the positive 
closure force, moreover, a splicer ~ the tip - a solid sphere - a possibility of causing un- 
arranging is also in the desorption to the packing 134 of a splicer on the need of forming in the 
configuration where 136 can be held and where the cross section is large, furthermore, the 
packing 134 — a solid sphere — since 136 is pushed in, the bore of packing 134 is expanded with 
the passage of time, and there is also fear of the closure force over the splicer in a wearing 
condition declining. 

[0014] It is offering the ink cartridge which can open certainly with the ink supply needle with 
which the tip's was formed in the shape of a taper at the time of the use with which this 
invention's is made in view of such a problem, and the purpose's closes an ink feed hopper 
certainly at the time of un-using [ with which a recording device is not equipped, without 
reducing the closure force of tubed packing ] it, and a recording device's is equipped. 
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MEANS 



[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
first gestalt of this invention It is used for the recording device with which a tip supplies ink to a 
recording head through the ink supply needle formed in the shape of a taper. The ink room in 
which it can be open for free passage through said ink supply needle to said recording head, and 
it is a removable ink cartridge and ink is held to said recording head, The ink feed hopper which 
has external opening and supplies ink to the recording head of said recording device from said 
ink room, Tubed packing which fits in with the ink supply needle of said recording device while 
forming the ink passage which it is installed [ passage ] in said ink feed hopper, and passes ink, It 
is characterized by having the valve element which is held in said ink feed hopper, **** with 
said tubed packing, and closes said ink passage alternatively in response to migration of said ink 
supply needle. 

[0016] Moreover, this ink cartridge may have the porosity member which sinks in the ink held in 
the ink room. 

[0017] In order to solve the above-mentioned technical problem, this invention is further used for 
the recording device which supplies ink to a recording head through an ink supply needle. The 
ink room in which it can be open for free passage through said ink supply needle to said 
recording head, and it is a removable ink cartridge and ink is held to said recording head, The ink 
feed hopper which has external opening and supplies ink to the recording head of said recording 
device from said ink room, Tubed packing which fits in with the ink supply needle of said 
recording device while forming the ink passage which it is installed [ passage ] in said ink feed 
hopper, and passes ink, The valve element which is held in said ink feed hopper, **** with said 
tubed packing, and closes said ink passage alternatively in response to migration of said ink 
supply needle, If said ink supply needle forms said tubed packing and fluid-tight condition by 
penetration of a preparation and the ink supply needle of said recording device, it will be 
characterized by for said ink supply needle pressing said valve element to abbreviation 
coincidence, and enabling supply of the ink from said ink room at it. 

[0018] Moreover, if the ink supply needle of said recording device retreats till the critical point 
when, as for this ink cartridge, the ink supply needle and said tubed packing of said recording 
device can hold a fluid-tight condition, said valve element will close said tubed packing to 
abbreviation coincidence. 

[0019] In order to solve the above-mentioned technical problem, this invention is further used for 
the recording device which supplies ink to a recording head through an ink supply needle. The 
ink room in which it can be open for free passage through said ink supply needle to said 
recording head, and it is a removable ink cartridge and ink is held to said recording head, The ink 
feed hopper which has external opening and supplies ink to the recording head of said recording 
device from said ink room, Tubed packing which fits in with the ink supply needle of said 
recording device while forming the ink passage which it is installed [ passage ] in said ink feed 
hopper, and passes ink, It holds in said ink feed hopper, has the valve element which **** with 
said tubed packing and closes said ink passage alternatively in response to migration of said ink 
supply needle, and is characterized by forming tubed heights in the front face by the side of said 
ink room of said tubed packing. 

[0020] The tubed crevice which holds said a part of valve element in the front face by the side of 
said ink room of said tubed packing may be formed. 
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[0021] The pleat may be formed in said tubed crevice of said tubed packing. 
[0022] In order to solve the above-mentioned technical problem, this invention is further used for 
the recording device which supplies ink to a recording head through an ink supply needle. The 
ink room in which it can be open for free passage through said ink supply needle to said 
recording head, and it is a removable ink cartridge and ink is held to said recording head, The ink 
feed hopper which has external opening and supplies ink to the recording head of said recording 
device from said ink room, Tubed packing which fits in with the ink supply needle of said 
recording device while forming the ink passage which it is installed [ passage ] in said ink feed 
hopper, and passes ink, It holds in said ink feed hopper, has the valve element which **** with 
said tubed packing and closes said ink passage alternatively in response to migration of said ink 
supply needle, and has the valve element section to which said valve element contacts said tubed 
packing, and this valve element section is characterized by being plate-like substantially. 
[0023] In order to solve the above-mentioned technical problem, this invention is further used for 
the recording device which supplies ink to a recording head through an ink supply needle. The 
ink room in which it can be open for free passage through said ink supply needle to said 
recording head, and it is a removable ink cartridge and ink is held to said recording head, The ink 
feed hopper which has external opening and supplies ink to the recording head of said recording 
device from said ink room, Tubed packing which fits in with the ink supply needle of said 
recording device while forming the ink passage which it is installed [ passage ] in said ink feed 
hopper, and passes ink, The valve clement which is held in said ink feed hopper, **** with said 
tubed packing, and closes said ink passage alternatively in response to migration of said ink 
supply needle, A preparation and said valve element are characterized by having the valve 
element section which contacts the ink supply needle of said recording device while ****(ing) 
on the front face by the side of said ink room of said tubed packing, and the guide member which 
guides said valve element section movable almost perpendicularly to said tubed packing. 
[0024] Said valve element may be equipped with the valve body which contacts the ink supply 
needle of said recording device while ****(ing) on the front face by the side of said ink room of 
said tubed packing, and the elastic member which energizes this valve body on the front face by 
the side of said ink room of said tubed packing. 

[0025] Said valve body may have an attaching part holding said elastic member, or a flange, and 
said attaching part may be a radial. 

[0026] The taper section which guides the ink supply needle of said recording device may be 
formed in the front face by the side of said external opening of said tubed packing. Said taper 
section may fit into the perimeter of said ink supply needle. The fitting section which fits into the 
perimeter of the ink supply needle of said recording device may be formed in the front face by 
the side of said external opening of said tubed packing. 

[0027] Said tubed packing may be constituted by the spring material and the layer of a glide 
plane agent may be formed in the field to which said ink supply needle touches at least. 
[0028] Said valve element section may have the closure section which closes the ink from said 
ink room when this valve element section **** with said tubed packing, and the ink passage 
which passes the ink from said ink room when said valve element section is pressed by the ink 
supply needle of said recording device and separates said tubed packing and distance. Said ink 
passage excises said closure section, and may be formed. Said closure section may be plate-like. 
[0029] Said guide member is formed in free one end of the shaft connected to said valve element 
section, and this shaft, and may have the stopper which guides said valve element section 
movable almost perpendicularly to said tubed packing. The shaft of said guide member may be 
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formed in said valve element section and one. 

[0030] This ink cartridge is installed in said ink feed hopper, and may be further equipped with 
the interior of a proposal which engages with said stopper of said guide member, and guides said 
valve element section movable almost perpendicularly to said tubed packing. 
[0031] Said valve element section and said guide member are constituted as two-body structure, 
and may fix by the means for detachable. Said valve element section and said guide member may 
be formed in one. Said guide member of said valve element may be formed of elastic material. 
While said guide member of said valve element is formed of elastic material, in accordance with 
said shaft, you may have a slot from said stopper. 

[0032] The height may be formed in the field which counters said tubed packing of the valve 
element section of said valve element. The projection which contacts at the tip of said ink supply 
needle may be formed in the field which counters said tubed packing of the valve element 
section of said valve element. 

[0033] The cut section may be formed in the field which counters said tubed packing of the valve 
element section of said valve element. The aforementioned cut section of said valve element 
section may be formed in whenever [ taper-like part / of said ink supply needle /, and isogonism 
], and may be formed in whenever [ acute-angle ] rather than the taper-like part of said ink 
supply needle. 

[0034] The spherical-surface section may be formed in the field which contacts said tubed 
packing of the valve element section of said valve element. 

[0035] The curvature diameter of said spherical-surface section of said valve element may be 
larger than the diameter at the maximum equator at the time of cutting said valve element section 
in respect of being level to said tubed packing. 

[0036] The annular heights which have the through tube of a minor diameter in the front face by 
the side of said ink room of said tubed packing rather than the periphery of the ink supply needle 
of said recording device may be formed. 

[0037] The flat- surface section of a minor diameter may be formed in the core of the spherical- 
surface section of said valve element rather than the through tube of said annular heights. 
[0038] Said valve element may be equipped with the elastic holddown member which fixes 
flexibly to the front face by the side of said ink room of said tubed packing the valve element 
section which contacts the ink supply needle of said recording device while ****(ing) on the 
front face by the side of said ink room of said tubed packing, and said a part of valve element 
section. Said elastic holddown member may be formed by said valve element section and one. 
Said valve element may be formed by said tubed packing and one. 

[0039] You may have further a fixed means to fix said tubed packing to external opening of said 
ink feed hopper. You may be the film in which said fixed means can insert the ink supply needle 
of said recording device, and the through-hole which easy-izes insertion of the ink supply needle 
of said recording device may be formed in the film. Furthermore, said through-hole cuts said 
film deeply in a cross-joint mold, and may be formed. 

[0040] Said fixed means may be a piece of a stop which projects in a core side from said external 
opening. 

[0041] Said ink feed hopper may have internal opening which carries out opening to an ink 
room, and may have further the filter installed in this internal opening. It is desirable that the area 
of said internal opening is larger than the area of the valve element section of said valve element. 
[0042] You may consist of the 1st fitting means to which said fitting section fits into said ink 
supply needle and beginning when the ink supply needle of said recording device advances from 
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said external opening, and the 2nd fitting means which fits in with said ink supply needle when 
said ink supply needle advances further. The seal of said 1st fitting means may be carried out by 
the initial stage. 

[0043] In order to solve the above-mentioned technical problem, the second gestalt of this 
invention It is used for the recording device with which a tip supplies ink to a recording head 
through the ink supply needle formed in the shape of a taper. The ink supply way which is the 
ink distribution system which can supply the ink of the ink hold section, and supplies ink to said 
recording head from said ink hold section through said supply needle at the recording head of 
said recording device, It is characterized by having the part II material which is held in said ink 
supply way with the ink supply needle of said recording device, and the part I material which fits 
in, **** with said part I material while forming the ink passage which it is installed [ passage ] in 
said ink supply way, and passes ink, and closes said ink passage alternatively. 
[0044] In the condition of having fitted into extent in which said ink supply needle forms said 
part I material and fluid-tight condition by penetration of the ink supply needle of said recording 
device, said ink supply needle presses said part II material, and this ink distribution system 
enables supply of the ink from said ink hold section. Furthermore, when the ink supply needle of 
said recording device retreats till the critical point when, as for this ink distribution system, the 
ink supply needle and said part I material of said recording device can hold a fluid-tight 
condition, said part II material closes said part I material. 

[0045] In order to solve the above-mentioned technical problem, the third gestalt of this 
invention In the recording device which is made to breathe out ink to the recording paper and is 
recorded A recording head, It can be open for free passage through said ink supply needle to the 
ink supply needle with which the tip was formed in the shape of a taper, and said recording head, 
and said recording head is received. A removable ink cartridge, The ink room in which it **** 
and said ink cartridge holds ink, The ink feed hopper which has external opening and supplies 
ink to the recording head of said recording device from said ink room through this external 
opening, Tubed packing which fits in with the ink supply needle of said recording device while 
having the ink passage which it is installed [ passage ] in said ink feed hopper, and passes ink, It 
is characterized by having the valve element which is held in said ink feed hopper, **** with 
said tubed packing, and closes said ink passage alternatively. 
[0046] 

[Embodiment of the Invention] Although this invention is hereafter explained through the gestalt 
of implementation of invention, not all the combination of the description of the following 
operation gestalten that do not limit invention concerning a claim and are explained in the 
operation gestalt is necessarily indispensable for the solution means of invention. 
[0047] One example of the ink cartridge which starts this invention at drawing 1 is shown. The 
ink cartridge 2 has the ink room 4 in which ink is held, the ink room 4, and the ink feed hopper 6 
open for free passage. The tubed packing 8 is installed in the ink feed hopper 6, and a valve 
element 10 is held between the tubed packing 8 and the ink room 4, and it is energized so that it 
may **** with the tubed packing 8 by the compression spring 12. The tubed packing 8 consists 
of elastic members, such as rubber and synthetic resin. The porosity member 5 which sinks in ink 
is held in the ink room 4. Since ink sinks into the porosity member 5, in case an ink cartridge is 
carried in the carriage of a recording apparatus and vibrates with a reciprocating motion, for 
example, ink is held fixed in the ink interior of a room. Moreover, since the porosity member 5 is 
held in the ink room 4, the inside of the ink room 4 is always maintained at negative pressure. 
[0048] Some recording devices are shown in drawing 1 . A recording apparatus is open for free 
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passage with the recording head 102 fixed on the carriage which is not illustrated, and a 
recording head 102, and has the ink supply needle 104 with which the tip was formed in the 
shape of a taper, and the ink cartridge attaching part 106. An ink cartridge 2 is held at the ink 
cartridge attaching part 106 of a recording apparatus so that the ink feed hopper 6 may counter 
the ink supply needle 104 of a recording apparatus, and a recording apparatus is equipped with it 
when the tubed packing 8 arranged in the ink feed hopper 6 fits in with the ink supply needle 
104. At this time, ink is supplied to the ink incurrent pore formed at the tip of the ink supply 
needle 104 from the ink room 4, and ink is supplied to a recording head 102. 
[0049] The enlarged drawing of the ink feed hopper 6 of an ink cartridge 2 is shown in drawing 2 
. The external opening 14 is formed in the ink supply needle 104 of the recording device of the 
ink feed hopper 6, and the side which counters, and the internal opening 16 is formed in the ink 
room side. 

[0050] The tubed packing 8 is pressed fit in the ink feed hopper 6, and the through-hole 18 which 
can receive the ink supply needle 104 is formed in the core. Moreover, heights 20 are formed in 
the periphery section of the tubed packing 8, these heights 20 engage with the crevice 22 formed 
in the side attachment wall of the ink feed hopper 6, and the tubed packing 8 is fixed in the ink 
feed hopper 6. the heights 20 of this tubed packing 8, and the crevice 22 formed in the ink feed 
hopper 6 - the tubed packing 8 and the ink feed hopper 6 - liquid - it joined together densely 
and has prevented ink beginning to leak from between the periphery section of packing, and the 
side attachment walls of the ink feed hopper 6. 

[0051] The tubed packing 8 is constituted by spring materials, such as rubber ingredients, such as 
silicone rubber, chloroprene rubber, isobutylene isoprene rubber, ethylene-propylene rubber, and 
nitrile rubber, or an elastomeric material. Moreover, in order to smooth insertion of the ink 
supply needle 104, the glide plane layer to which coating of silicone resin, the fluororesin, etc. 
was carried out if needed is formed in the field to which the ink supply needle 104 of the inner 
skin of the tubed packing 8 touches. 

[0052] It extends in the inner circumference section of the tubed packing 8 in the shape of a taper 
toward the direction of an ink room from the external opening 14, and the 1st taper section 24 
and the 2nd taper section 26 which guide the ink supply needle 104, and the ink supply needle 
104 and the fitting section 28 of the shape of a cylinder which fits in are formed in it. Moreover, 
the crevice 30 in which a part of valve element mentioned later is held is formed in the front face 
by the side of the ink room of the tubed packing 8. Moreover, the pleat 32 of a diameter smaller 
than the outer diameter of an ink supply needle was formed in this crevice 30, and ink passage is 
given to it. this pleat 32 — insertion of the ink supply needle 104 — being extended — the 
perimeter of the ink supply needle 104, and liquid — it fits in densely. Moreover, the heights 34 
surrounding the perimeter of a pleat 32 are formed in the front face by the side of the ink room of 
the tubed packing 8. 

[0053] The ink induction room 36 is formed between the tubed packing 8 and the ink rooms 4 
which were fixed to the ink feed hopper 6, and the valve element 10 is held here. The ink 
induction room 36 engages with a part of valve element 10, and has the tubed interior 38 of a 
proposal which guides a valve element 10 movable almost perpendicularly to the tubed packing 
8. The through-hole is formed in the interior 38 of a proposal. A valve element 10 is always 
energized by the compression spring 12 at the tubed packing 8 side, and is closing the ink 
passage of the tubed packing 8 alternatively. 

[0054] One example of a valve element 10 is shown in drawing 3 . The valve element 10 has the 
valve element section 40 which **** on the front face by the side of the ink room of the tubed 
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packing 8, and the guide member 42 which guides the valve element section 40 movable almost 
perpendicularly to the tubed packing 8 of the ink feed hopper 6 when a valve element is held in 
an ink induction room. The plate-like closure section 44 which closes the ink from the ink room 
4 when the valve element section 40 **** the valve element section 40 with the tubed packing 8, 
It has the spring attaching part 46 holding the spring energized so that a valve element 10 may be 
****(ed) with the tubed packing 8, and the ink passage 48 which passes the ink from the ink 
room 4 when the valve element section 40 is pressed by the ink supply needle 104 of a recording 
device and separates the tubed packing 8 and distance. Here, the ink passage 48 excises the 
closure section 44, and is formed. The guide member 42 has the shaft 50 connected to said valve 
element section 40, and the stopper 52 formed in free one end of the shaft 50. A stopper 52 is 
movable magnitude about the inside of the interior 38 of a proposal of the ink induction room 36, 
and has a larger path than a through-hole. 

[0055] The stopper 52 of return and a valve element 10 engages with the interior 38 of a proposal 
prepared in the ink induction room 36, and guides the valve element section 40 to drawing 2 
movable almost perpendicularly to the tubed packing 8. 

[0056] By the way, the ink jet type recording head 102 called the so-called piezo mold makes a 
pressure generating room expand mechanically with a piezoelectric transducer etc., supplies and 
compresses ink here, and makes an ink droplet breathe out. Since ink cannot fully be pressurized 
if it is in the ink cartridge used for such an ink jet type recording head 102, and air bubbles are 
generated in the pressure generating room of a recording head 102, it is necessary to dissolve air 
bubbles in ink at the time of manufacture of ink, and to make it disappear. 
[0057] Therefore, in this case, after the ink room 4 has been decompressed by maximum minus 1 
atmospheric-pressure (1.033kg/(square meter)) extent to atmospheric pressure in that production 
process, as for an ink cartridge, ink is poured in. Therefore, even if a spring 12 is in the condition 
that the ink room 4 was made reduced pressure, the suppression force is set up so that the 
condition that the valve element 10 ****(ed) to the tubed packing 8 can be maintained. 
[0058] As for the internal opening 16 formed in the ink room side of an ink feed hopper, area is 
large rather than the ink induction room 36 in which the valve element 10 is held. Therefore, it is 
possible for passage resistance to decrease and to supply sufficient quantity of liquefied ink to an 
ink feed hopper. Moreover, the filter 54 is formed between the ink rooms 4 shown in this internal 
opening 16 and drawing 1 . Therefore, even if dust etc. is mixed in the ink of the metaphor ink 
room 4, it is removed by the filter 54 and a recording head is not supplied. Furthermore, since a 
filter 54 is the same magnitude as substantially as the internal opening 16, it has the advantage 
that blinding cannot happen easily while passage resistance decreases. 

[0059] The closure film 56 is installed in the external opening 14, the ink feed hopper 6 is sealed, 
it is broken through with the ink supply needle 104 at the time of wearing, and you may make it 
open. This closure film 56 serves to stop the tubed packing 8 to the external opening 14 of the 
ink feed hopper 6 while sealing the ink feed hopper 6 of the ink cartridge before use. 
[0060] Next, in this example, the tubed packing 8 when equipping a recording device with a 
cartridge 2 and actuation of a valve element 10 are explained. 

[0061] At the time of un-using [ a recording device is not equipped with the ink cartridge 2 to 
use ] it, as shown in drawing 2 , the closure section 44 of the valve element section 40 is 
oppressed by the pleat 32 of the tubed packing 8, and the closure of the ink induction room 36 is 
carried out to it. Here, the closure of the ink induction room 36 is carried out by the heights 34 
and the closure section 44 of the valve element section 40 which were formed in the perimeter of 
a pleat 32. 



34 



Machine English Translation of JP 2001-1 13723 



[0062] Next, if alignment of the external opening 14 of a cartridge 2 is carried out to the ink 
supply needle 104 and a cartridge 2 is stuffed into the cartridge attaching part 106 of a recording 
apparatus as shown in drawing 4 (A), the ink supply needle 104 will penetrate the closure film 
56, will be guided to the 1st taper section 24 and the 2nd taper section 26, and will advance into 
the fitting section 28. If a cartridge 2 is furthermore pushed in, since the tip is formed in the 
shape of a taper, the ink supply needle 104 will intrude the tubed packing 8 smoothly. By this, as 
shown in drawing 4 (B), a pleat 32 extends and opens to the ink supply needle 104, and the 
fitting section 28 and a pleat 32 fit in elastically with the perimeter of the ink supply needle 104, 
and form a fluid-tight condition. The ink supply needle 104 presses the plate-like closure section 
44 of a valve element 10, and a valve element 10 resists a spring 12 and it is retreated to a 
convention location to it by coincidence at stability. 

[0063] At this time, the ink supply needle 104 is open for free passage in the ink induction room 
36 through that incurrent pore, and it becomes possible to supply the ink of the ink room 4 to a 
recording head 102. 

[0064] On the other hand, if the ink supply needle 104 retreats in case a cartridge 2 is removed 
from a recording apparatus, a valve element 10 follows according to the energization force of a 
spring 12, and when the ink supply needle 1 04 retreats till the critical point when the fluid-tight 
condition of the perimeter of the ink supply needle 104, the fitting section 28 of the tubed 
packing 8, and a pleat 32 is held, the closure section 44 of a valve element 10 will close the tubed 
packing 8. That is, if the ink supply needle 1 04 separates from the fitting section 28 of the tubed 
packing 8, it will return to the condition that the closure section 44 of the valve element section 
40 was oppressed by the pleat 32, and the closure of the ink induction room 36 was mostly 
carried out to coincidence. 

[0065] Moreover, heights 34 may not be formed in the perimeter of the pleat 32 of the tubed 
packing 8, but the valve element section 40 may be made to oppress all over the crevice 30 of the 
tubed packing 8, as shown in drawing 5 (A) and (B). If alignment of the external opening 14 of a 
cartridge 2 is carried out to the ink supply needle 104 also in this case and a cartridge 2 is stuffed 
into the cartridge attaching part of a recording apparatus, the same operation effectiveness as the 
example which came to have shown to drawing 5 (B) and was shown in drawing 4 (A) and 4 (B) 
will be done so. Furthermore, since the plane-of-composition product of the valve element 
section 40 and the crevice 30 of the tubed packing 8 is large, even if contaminants, such as dust, 
are mixing in this case, the closure can be carried out certainly. 

[0066] Furthermore, as shown in drawing 6 (A) and (B), the larger taper section 58 than the taper 
section at the tip of the ink supply needle 104 may be formed in the front face by the side of the 
external opening 14 of a pleat 32 at the tubed packing 8. Furthermore, as shown in drawing 7 (A) 
and (B), the single taper section 60 prolonged in a pleat 32 from the external opening 14 may be 
formed in the tubed packing 8. If a cartridge 2 is stuffed into the cartridge attaching part 106 of a 
recording apparatus in these cases and the ink supply needle 104 is inserted in a pleat 32, as 
shown in drawing 6 (B) and drawing 7 (B), the taper sections 58 and 60 fit in with the ink supply 
needle 104, respectively, elastic deformation will be carried out, the perimeter of the ink supply 
needle 104 will be oppressed, and the closure force will be discovered so that pleat 32 field 
formed comparatively thinly may imitate the taper section of the ink supply needle 104. 
Therefore, the same operation effectiveness as the example shown in drawing 4 (A) and 4 (B) is 
done so. Furthermore, since the plane-of-composition product of the valve element section 40 
and the crevice 30 of the tubed packing 8 is large, even if contaminants, such as dust, are mixing 
in these cases, the closure can be carried out certainly. Moreover, in the example shown in 
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drawing 7 (A) and (B), since the force in which the taper section 60 fits into the ink supply 
needle 104 is strong, the better closure force is discovered. 

[0067] Moreover, although the tubed packing 8 shown in this example is formed by one, it may 
consist of two members in which the part which contacts a valve element 10, and the ink supply 
needle 104 and the part which fits in were formed with another object. 

[0068] Moreover, if the heights 45 which turn into the closure section 44 of the valve element 
section 40 from the spherical-surface section are formed as shown in drawing 8 , also when the 
posture of a valve element 10 inclines a little, the closure force can be secured, and the 
dependability of the closure can be raised further. 

[0069] Other examples of a valve element 10 are shown in drawing 9 (A). The valve element 
shown in drawing 9 (A) is constituted as two-body structure of the disc-like valve element 
section 40 which **** on the front face by the side of the ink room 4 of the tubed packing 8, and 
the guide member 42 which guides a valve element 10 movable almost perpendicularly to the 
tubed packing 8. The valve element section 40 has two or more at least three spring attaching 
parts 46 in the peripheral surface of the closure section 44 and its closure section 44. The guide 
member 42 is constituted as an one object of the shaft 50 connected to the valve element section 
40, and the stopper 52 which engages with the interior 38 of a proposal of the ink induction room 
36, and guides the valve clement section 40 movable almost perpendicularly to the tubed packing 
8. The edge of the guide member 42 is fixed to the closure section 44 of the valve element 
section 40, and a valve element 10 is constituted. 

[0070] That is, a valve element 10 is incorporate in the ink feed hopper 6 by inserting the guide 
member 42 in the interior 38 of the proposal of the ink induction room 36 from the internal 
opening 16 side, loading the periphery of the ink induction room 36 with a spring 12 from the 
internal opening 16 side, attaching the valve element section 40 in the guide member 42, and 
fixing. 

[0071] Immobilization with the valve element section 40 and the guide member 42 drills fitting 
hole 40a in the valve element section 40, as shown in drawing 9 (B), and insertion and where 
temporary immobilization is carried out, heat welding of the guide member 42 can be carried 
out, or it can fix it here with adhesives. Moreover, as shown in drawing 9 (C), while forming 
fitting hole 40b as a thread groove, a screw slot can be formed in the junction field of the shaft 
50 of the guide member 42, and it can also stop by screwing. 

[0072] Other examples of a valve element 10 are shown in drawing 10 . This valve element 10 
also has the valve element section 40 and the guide member 42, and the guide member 42 is 
constituted by the shaft 50 and the stopper 52. Here, the shaft 50 and stopper 52 of the guide 
member 42 are really formed as an object of elastic material, such as a macromolecule, and it has 
the slot 62 which extends in accordance with a shaft from a stopper 52. Moreover, the valve 
element section 40 may also be formed by the guide member 42 and one of elastic material, such 
as the same macromolecule. The ink supply needle 104 contacts and the valve element section 40 
is pushed up, when a recording device is equipped with an ink cartridge. Therefore, as for the 
valve element section 40, being formed with a flexible material is desirable so that its point of 
the ink supply needle 104 may not be hurt. The stopper 52 of the guide member 42 may have the 
shape of a taper extended to the valve element section 40 side, as shown in drawing 10 . 
[0073] If according to this example a spring 12 is inserted in the periphery of the ink induction 
room 36 and the tip of the guide member 42 is stuffed into through-hole 38a inside [ 38 ] a 
proposal at the time of the assembly of an ink cartridge, it bends from the stopper 52 fang furrow 
62, becomes thin, and through-hole 38a is passed, and it will be extended to a major diameter 
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rather than the bore of a through-hole with self elasticity, and will escape, and a stop function 
will be demonstrated. Here, if the valve element 10 is formed by one, while being able to reduce 
components mark and being able to reduce activity strokes, assembly nature also improves. 
[0074] In addition, in this example, although the snap hook for **** is formed in a valve element 
10 side, even if it forms the branch which divides the interior 38 of a proposal into a hoop 
direction by two or more slits, and carries out expansion elastic deformation to extent which can 
insert the stopper 52 of a valve element, the same operation is done so. 

[0075] By the way, it is necessary to form a valve element 1 0 small as much as possible, and it 
becomes that the fluid resistance of the ink passage at the time of valve opening tends to become 
high on the relation inserted in an ink induction room. Drawing 1 1 shows the example for coping 
with such a problem. Crevice 44a and penetration section 44b are formed in the closure section 
44 of the valve element section 40 to the valve element 10 shown in drawing 9 (A). Crevice 44a 
had the bottom surface part of a major diameter from the pleat 32 of the tubed packing 8, and 
penetration section 44b followed the bottom surface part of crevice 44a, and has given ink 
passage. Without spoiling a clausilium function, if two or more such at least one ink passage is 
formed preferably, at the time of valve opening, it can be made to be able to go also via crevice 
44a and penetration section 44b, and ink can be discharged by little passage resistance to the 
tubed packing 8 side. 

[0076] Moreover, as shown in drawing 12 , when a valve element 10 is pressed with the ink 
supply needle 104 by the wall surface which forms the ink induction room 36 at the ink room 4 
side, it sets in the location where the closure section 44 of the valve element section 40 is held. 
Even if it forms at least one articles crevice 36a formed more broadly than the thickness of the 
direction of an ink room of the closure section 44 Without spoiling a clausilium function like the 
example of above-mentioned drawing 1 1 , at the time of valve opening, it can be made to be able 
to go also via crevice 36a, and ink can be discharged by little passage resistance down-stream 
rather than the valve element section 40. In the structure of this example, if the valve element in 
which crevice 44a was formed is used as shown in drawing 1 1 , passage resistance can be 
lowered more certainly. 

[0077] Moreover, since the closure of the ink from the ink room 4 is carried out by **** of a 
valve element 10 and the tubed packing 8, the ink cartridge 2 by this invention does not 
necessarily need to seal the external opening 14 further with a closure film etc. Therefore, as 
shown in drawing 13 (A) and 13 (B), circle-like through-hole 56a may be beforehand drilled by 
the closure film 56 installed in the external opening 14. As shown in drawing 1414 , a through- 
hole may be formed of slitting 0 f ********. By doing in this way, insertion of the ink supply 
needle 104 becomes easy. 

[0078] Furthermore, as shown in drawing 15 (A) and 15 (B), a part of external opening 14 may 
be made to project, and this may be used as piece of stop 14a. In this case, since piece of stop 
14a is formed only by making the external opening 14 project, components mark become fewer 
and activity strokes are reduced. 

[0079] Furthermore, as shown in drawing 16 (A) and drawing 16 (B), crevice 14b which carries 
out opening to the apical surface and peripheral surface of the external opening 14 is formed, and 
you may make it stick the closure film 56. 

[0080] According to these examples, since it is no longer a closed space, even if the ink feed 
hopper 6 is opened for free passage by atmospheric air, and it faces the abrupt change of 
environmental temperature, it can prevent that it is not influenced by expansion of the air of the 
external opening 14, and contraction, and an unnecessary pressure acts on a valve element 10 or 
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the tubed tubed packing 8. 

[0081] Drawing 17 (A), 17 (B), and 17 (C) show other examples of the ink cartridge concerning 
this invention. Here, like the example shown in drawing 2 , the tubed packing 8 is installed in the 
ink feed hopper 6, and the valve element 10 is held. Here, the external opening 14 is formed in 
the ink supply needle 104 of the recording device of the ink feed hopper 6, and the side which 
counters, and the internal opening 16 is formed in the ink room side. Especially about the 
component which is not specified, it has the same operation effectiveness as the example shown 
in drawing 2 . 

[0082] The 1st taper section 24 and the 2nd taper section 26 to which it shows the ink supply 
needle 104, and the ink supply needle 104 and the fitting section 28 of the shape of a cylinder 
which fits in are formed in the inner skin by the side of the external opening 14 of the tubed 
packing 8 in order toward the ink room side from the external opening 14. Moreover, annular 
heights 8a projected from the fitting section 28 to the ink room 4 side was formed in the tubed 
packing 8, and the path has given thin ink outflow hole 18a a little to it from the fitting section 
28. 

[0083] On the other hand, the valve element 10 has the valve element section 40 and the guide 
member 42, the valve element section 40 is constituted by the closure section 44 and the spring 
attaching part 46, and the guide member 42 is constituted by the shaft 50 and the stopper 52. The 
valve element section 40 has projection 45b further in the tubed packing 8 of the closure section 
44, and the field which ****. This projection 45b is the magnitude which can intrude ink outflow 
hole 18a of the tubed packing 8. Thus, the constituted valve element 10 fits loosely into the 
interior 38 of the proposal of the ink induction room 36, and becomes movable almost 
perpendicularly to the tubed packing 8. 

[0084] this projection 45b was shown in drawing 17 (B) ~ as — the taper-like ink supply needle 
104 ~ the tubed packing 8 and liquid ~ it is chosen as the height which contacts at the tip of the 
ink supply needle 104 at the same time it fits in densely, thus ~ if it carries out ~ the ink supply 
needle 104 — the tubed packing 8 and liquid — since a valve element 10 is pressed by the ink 
supply needle 104 and opens while becoming dense, ink is supplied to an ink supply needle, 
without air and air bubbles entering in the ink feed hopper 6 and the ink supply needle 104. 
[0085] When according to this example the taper-like ink supply needle 104 fits in with the tubed 
packing 8 and a fluid-tight condition is secured in the process in which a recording device is 
equipped with an ink cartridge 2, that tip contacts projection 45b of the closure section 44. 
[0086] If an ink cartridge 2 is further pushed in in this condition, it will be in the condition that it 
can intrude while the ink supply needle 104 resists elasticity, extends the fitting section 34 of the 
tubed packing 8, and ink outflow hole 18a and pushes aside air to an ink room side, and ink can 
be supplied to a recording head 102. Thus, if the ink supply needle 104 will be in the tubed 
packing 8 and a fluid-tight condition and advances, in order that a valve element 10 may separate 
from the tubed packing 8, it is prevented that the air compressed with the ink supply needle 104 
infiltrates into the ink supply needle 104. 

[0087] On the other hand, if drawn out that ink cartridges should be exchanged, the valve 
element 10 energized by the spring 12 by retreat of the ink supply needle 104 follows. Thus, if 
the ink supply needle 104 retreats further, projection 45b of the closure section 44 of a valve 
element 10 will advance into ink outflow hole 18a. The closure section 44 **** to annular 
heights 8a at the moment of the ink supply needle 104 retreating furthermore and separating with 
the tubed packing 8 ( drawin g 1717 (B)), passage with the ink induction room 36 is severed, and 
the outflow of the ink from the external opening 14 and invasion of air or air bubbles are 
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prevented. 

[0088] Drawin g 18 (A), 18 (B), and 18 (C) show other examples of the ink cartridge concerning 
this invention. In this example, like the ink cartridge shown in drawing 17 (A) -17(C), the tubed 
packing 8 forms ink outflow hole 18a and annular heights 8a which encloses ink outflow hole 
18a, and is constituted. 

[0089] On the other hand, the valve element 10 has the valve element section 40 and the guide 
member 42, the valve element section 40 is constituted by the closure section 44 and the spring 
attaching part 46, and the guide member 42 is constituted by the shaft 50 and the stopper 52. The 
spherical-surface-like heights 45 are formed in the tubed packing 8 and the field which **** at 
the closure section 44 of the valve element section 40. The spherical surface of these heights 45 
is a major diameter from the path of the periphery of profile and annular heights 8a. 
[0090] The enlarged drawing of the valve element 10 which has the spherical-surface-like 
heights 45 in drawing 19 (A) is shown. The heights 45 which make the closure section 44 of the 
valve element section 40 are formed as a part of spherical surface with the radius R longer than 
die-length L of a shaft 50, and they are constituted so that it may not be concerned with the 
inclination of the posture of the some of a valve element 10 but annular heights 8a may be closed 
certainly. 

[0091] The heights 45 of the valve element section 40 at least should just be formed as a part of 
spherical surface with diameter 2R longer than the diameter at the maximum equator rl at the 
time of cutting in respect of being level to the tubed packing 8, when the valve element section 
40 is held in the ink feed hopper 6. 

[0092] According to this example, when the taper-like ink supply needle 104 fits in with the 
tubed packing 8 and a fluid-tight condition is secured in the process in which it equips with an 
ink cartridge 2, the tip of ( drawing 18 (B)) and the ink supply needle 104 contacts the heights 45 
of the closure section 44 of a valve element 10. if an ink cartridge 2 is further pushed in in this 
condition, the ink supply needle 104 will be guided to the taper section 58 - having ~ the 
heights 45 of a valve element 10 — a core is contacted mostly, and it intrudes, resisting elasticity 
and extending ink incurrent pore 8a of the tubed packing 8 in that condition, ( drawing 18 (C)). 
[0093] Thus, if the ink supply needle 104 will be in the tubed packing 8 and a fluid-tight 
condition and advances, in order that a valve element 10 may separate from the tubed packing 8, 
it is prevented that the air compressed with the ink supply needle 1 04 infiltrates into the ink 
supply needle 104. In this condition, the ink supply needle 104 contacts the core of the heights 
45 of the shape of the spherical surface with a big curvature diameter, and since the inclination is 
regulated with the shaft 50, the valve element 10 whole is certainly made a fixed location, 
without sliding on a valve element 10 from the ink supply needle 104. 

[0094] On the other hand, if drawn out that an ink cartridge 2 should be exchanged, the valve 
element 10 energized by the spring 12 by retreat of the ink supply needle 104 follows. Thus, if 
the ink supply needle 104 retreats further, the moment heights 45 separate with the ink supply 
needle 104, it will **** to annular heights 8a ( drawing IS (B)), and passage with the ink 
induction room 36 will be severed, and the outflow of the ink from the ink feed hopper 6 and 
invasion of air or air bubbles will be prevented. And since the spherical-surface-like heights 45 
are formed in the closure side 44, even if the posture of a valve element 10 inclines a little by 
backlash etc., annular heights 8a can be closed certainly and leakage **** of ink can be 
prevented. 

[0095] In addition, the ink supply needle 104 can be made to advance easily, expanding a touch 
area with the ink supply needle 104 to them, and securing a positive airtight to them, if flat- 
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surface section 45c with a path [ a little ] smaller than the bore of ink outflow hole 18a is formed 
in the spherical- surface-like heights 45, as shown in drawing 19 (B) without reducing the closure 
force with annular heights 8a. 

[0096] Furthermore, as shown in drawing 19 (C), the part equivalent to which the tip of the ink 
supply needle 104 is is set to flat-surface 45c, and even if it forms as 45d of chamfers from the 
edge of the flat- surface 45 c so that a conical surface may be formed, the almost same closure 
force is securable. 

[0097] A spring may be a hauling spring, as shown in drawing 2020 , it can put the end of the 
hauling spring 64 between a cartridge 2 with the tubed packing 8, can make the other end able to 
contact the ink room side front face of a valve element 10, and can also give the energization 
force for a valve element 10 toward the direction of the tubed packing 8 from an ink room side. 
If it does in this way, since it is not necessary to prepare spring attaching part 46 grade in a valve 
element 10, and to install the interior 38 of a proposal in the ink induction room 36, structure can 
be simplified and production processes are reduced. 

[0098] Drawing 21 and drawing 22 show other examples of a valve element. The valve element 
70 has the valve element section 72 which **** on the front face by the side of the ink room of 
the tubed packing 8, and the attaching part 74 which holds the valve element section 72 so that 
the valve element section 72 may **** with the tubed packing 8. If it is formed of elastic 
material, such as hard rubber and a macromolcculc material with a high elastic modulus, or an 
elastomer, the ink supply needle 104 fits in with the tubed packing 8 and the valve element 
section 72 of a valve element 70 is pressed, **** is possible for this attaching part 74 by it. The 
valve element section 72 may be formed with an attaching part 74 and another object, and may 
be formed of elastic material by the attaching part 74 and one. Since an attaching part 74 will 
work also as a guide member which guides the valve element section 72 perpendicularly possible 
[ an attitude ] substantially to the tubed packing 8 while making it **** the valve element section 
72 on the front face by the side of the ink room of the tubed packing 8 if it does in this way, 
components mark are reducible. 

[0099] Moreover, the valve clement 70 may have the attaching part 74 of plurality (here three), 
as shown in d raw ing 21 , and as shown in dra wing 22 , it may have one attaching part 74. 
[0100] Drawing 23 (A) and 23 (B) show other examples of a valve element. The valve element 
80 has the valve element section 82 which **** on the front face by the side of the ink room of 
the tubed packing 8, and the elastic member 84 made to **** the valve element section 82 to the 
tubed packing 8. An elastic member is a member of rubber etc. which can be expanded and 
contracted here. In the example shown in drawing 23 (A), the valve element section 82 is 
alternatively ****(ed) by the tubed packing 8 by the elastic member 84 connected with the 
crevice 30 formed in the front face by the side of the ink room of the tubed packing 8. As shown 
in drawin g 23 (B), the valve element section 82 is pressed by penetration of the ink supply 
needle 104 of a recording device in the direction of an ink room. For this reason, the closure of a 
valve element 80 is canceled, and the ink from an ink room flows into the incurrent pore of the 
ink supply needle 104, and is supplied to the recording head 102 of a recording device. 
[0101] Moreover, it may be made to **** a valve element 80 to tubed packing by the elastic 
member 84, and the valve element section 82 is pressed by penetration of the ink supply needle 
104 in the direction of an ink room, and it punctures the pleat of the tubed packing 8 by it while 
the end of the valve element section 82 is fixed to the tubed packing 8, as shown in drawing 24 
(A) and 24 (B). For this reason, the ink from an ink room flows into the incurrent pore of the ink 
supply needle 104, and is supplied to the recording head 102 of a recording device. 
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[0102] In this case, a valve element 80 is formed by the tubed packing 8 and one, and that part 
may be made to be fixed to the tubed packing 8. If it does in this way, components mark can be 
reduced and routings will be reduced. 

[0103] Moreover, a valve element 10 may form the cut section in the ink supply needle [ of the 
valve element section 40 ] 104, and front-face side contacting by pressing, as shown in dra\\ ijig 
25 (A) thru/or (D). Drawing 25 (A) and the cut section of (B) are cut deeply whenever [ taper 
section / of the ink supply needle 104 /, and isogonism ]. Moreover, drawing 25 (C) and the cut 
section of (D) are deeply cut so that it may become an acute angle from the taper section of the 
ink supply needle 104. If it does in this way, the impact to the ink supply needle 104 at the time 
of the ink supply needle 104 pressing a valve element 10 can be lessened. In the example 
especially shown in drawing 25 (C) and (D), since the tip of the ink supply needle 104 does not 
touch the valve element section 40 also in case the ink supply needle 104 presses a valve element 
10, its point of the ink supply needle 104 is not hurt. 

[0104] Furthermore, as shown in drawing 26 , the two fitting sections which fit into the perimeter 
of the ink supply needle 104 may be formed in the tubed packing 8. thus — if it carries out — the 
two fitting sections 28a and 28b — in order that each may fit in with the ink supply needle 104, a 
fluid-tight condition with the tubed packing 8 and the ink supply needle 104 is maintained more 
at altitude. In this case, the two fitting sections 28a and 28b may have the pleat, respectively, or 
may not have it, or whichever is sufficient as them. As for fitting section 28a by the side of 
external opening, it is desirable not to have the pleat. Then, in the phase before the use to which a 
recording device is equipped with a cartridge, fitting section 28a by the side of this external 
opening can seal ink. If it does in this way, since it is not necessary to close the ink feed hopper 6 
with a closure film etc., components mark can be reduced and routings are reduced. Furthermore, 
fitting section 28a is a taper-like, and also in the phase before use, since the core is formed 
thinly, insertion of a needle is performed easily. 

[0105] Moreover, like [ in the case of joining the ink cartridge and ink supply tube in the 
recording apparatus which carries only a recording head in carriage, installs an ink cartridge in a 
box side, and supplies the ink of a cartridge to a recording head with an ink supply tube ], 
although the example was taken and explained to the ink cartridge carried in carriage in an 
above-mentioned example, even if it applies to the ink cartridge of an off carriage mold, it is 
clear to do the same operation so. 

[0106] Furthermore, in addition to the recording device of the type using a piezoelectric 
transducer as an ink pressurization means of the pressure generating room of a recording head, 
the same operation is done so even if it applies to the recording device of the type using a heater 
element as an ink pressurization means. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing one example of the ink cartridge of this invention in 
a recording head in the condition in which ink supply is possible. 

[Drawing 2] It is the sectional view in which it is expanded and shown near [ which was shown 
in drawing 1 ] the ink feed hopper of an ink cartridge. 

| D rawing 3] It is the perspective view showing one example of the valve element of an ink 
cartridge shown in drawing 2 . 
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[Drawing 4] It is the sectional view showing the process in which the ink supply needle of a 

recording device is inserted in the ink cartridge shown in drawing 2 . 

[Drawing 5] It is the sectional view showing other examples of the ink cartridge of this 

invention, and the process in which the ink supply needle of a recording device is inserted in the 

cartridge. 

[Drawing 6] It is the sectional view showing other examples of the ink cartridge of this 
invention, and the process in which the ink supply needle of a recording device is inserted in the 
cartridge. 

[Drawing 7] It is the sectional view showing other examples of the ink cartridge of this 
invention, and the process in which the ink supply needle of a recording device is inserted in the 
cartridge. 

[Drawing 8] It is the sectional view showing other examples of a valve element. 

[ Drawing 9 ] It is the perspective view and sectional view showing other examples of a valve 

element. 

[Drawing 10] It is the sectional view showing other examples of a valve element. 
[Drawing 11] It is the perspective view showing other examples of a valve element. 
[Drawing 12] It is the sectional view showing one example of an ink induction room. 
[ Drawin g 13 ] It is the sectional view and perspective view showing one example of the tubed 
packing fixed means of an ink feed hopper. 

[Drawing 14] It is the perspective view showing other examples of the tubed packing fixed 
means of an ink feed hopper. 

[Drawing 15] It is the sectional view and perspective view showing other examples of the tubed 
packing fixed means of an ink feed hopper. 

[Drawing 16] It is the sectional view and perspective view showing other examples of the tubed 
packing fixed means of an ink feed hopper. 

[Drawing 17] It is the sectional view in which expanding near an ink feed hopper and showing 
other examples of the ink cartridge of this invention. 

[Drawing 18] It is the sectional view in which expanding near an ink feed hopper and showing 
other examples of the ink cartridge of this invention. 

[Drawing 19] It is the sectional view showing other examples of the valve element shown in 

[Drawing 20] It is the sectional view showing the ink cartridge in which the hauling spring was 
prepared. 

[Drawing 21] It is the side elevation and perspective view showing other examples of a valve 
element. 

[Drawing 22] It is the side elevation and perspective view showing other examples of a valve 
element. 

[Drawing 23] It is the sectional view showing other examples of a valve element. 

[Drawing 24] It is the sectional view showing other examples of a valve element. 

[Drawing 25] It is the sectional view showing other examples of a valve element. 

[Drawing 26] It is the sectional view showing other examples of tubed packing. 

[Drawing 27] It is the sectional view showing an example of the conventional ink cartridge. 

[Drawing 28] It is the sectional view showing other examples of the conventional ink cartridge. 

[Description of Notations] 

2 Ink Cartridge 

4 Ink Room 
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6 Ink Feed Hopper 
8 Tubed Packing 
10 Valve Element 
12 Spring 
32 Pleat 

36 Ink Induction Room 
40 Valve Element Section 
44 Closure Section 
104 Ink Supply Needle 
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[0 0 3 3] fufE#fr»##:^»iufEfi^^^:^ic 
[0 0 3 4] ffrl5#{*©##:fP©BfiWEW^i/^>-^lc 

[0035] mmm*(oMmmmn(o $sm\g.m\ mm 
#&mzmmffi^< v*y lt * mm-vm u 

[0036] mmm^<y^y9<Dmm^y^mmm 

[0037] mmft#o$imuo<¥>b\z.. mmm^&^ 

[0038] stiiB#frii, tWEffi^s'^^^ofna-f 

?mtmt%mi-z#fci®b, mm^n<D-n^mm 
Witt^y *y ? <Dmm4y?mm<nmw\cwj3mm%. 

IWB#(WP4:— fr"WS**n-rt>J:v\ milE##: 

[0 0 3 9] ItJlEffi^s'dr^^SrmllE^y^ft^P© 

ESSfi*. HfltEfEftgEro-f ^^ttl&#fl4#iiBT« 
47^VAT*ott)i<, ^co^^yVAiciltfrtEfE^ 

[0 0 4 0] |fjfE@S¥Si4, ffjfE^MRd^^^fllJ 

[o 0 4 i] tmJ^tW&nnK 4y?mmn-fZ> 

[0042] straaftc^ls^, fufEwE®SBco^ 
tf-^sfrtE^aifl p ^ b mx-r s 1 1 , »wE^ >- * tt^tf 
t *int^M^r s m i t , mm^ y 9 mm 

vtsbimALfzbz, mM>?mimt&errzm 

[0 0 4 3] ±E««*»ft-rsfc«>»c, 
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[0044] znsfwffl&isxT&ti., mmrnmmm 

[0045] ±iaKHSr«*i-5fc»td, ^mmm= 
mmn., mmm^nL-x-fy^^atta^xnim-r^ 

KK#u-c»jft-5r«*:-f^*-hyys?i:, *WU 
ii $ * 5 -T y * sfESS SrW-r t fufefe&Sg?H y 9 
[0 0 4 6] 

[0 0 4 7] *3SHlcff5-r^*-M>yi? 

nx^-r s-f y^4 >, ^y^S4 tiiii-rsf 

y ^Vif 8 fit. dt ARt^MJIft JfeDBMtgBWfl* f> ft 

5„ ^>^i4tit <<y?*i$m-rz4HL'itmt5& 



(x* £ ti/r ^ 5 0 -f x ^ ^ &ftjgM$ 5 £ ftT v ^ 

5<dx\ mx-ft-ovx— v y r», fsftge©^ 

[0 0 4 8] El i i;:i4iaft^»©-§M^£^vr^5 0 
fclES-s/ KlOZi, mm^y Kl 0 2 tllU 5fe 

«fg*H o 4(c*tiB]-f-5 i5t1s»Sfi©-r y^#- h 

y v t^imn i o e ^ >-^#t^ p 6 ^ fcK 

KS*tfctaf*fe^y*^^8!6S-f 1 0 4 

-f-5rttrj;orffa®g»(ig#$ix5 0 4 

y9^4frb4>9tfW&£h, fiMS^yKl 0 2~f 
[0 0 4 9] H2M, -fy^A-Mlyy^O-Ty^ft 

*&p 6(D$i:±m&^-ro -o-tw&n 6cDta»ss©-f 

v^ftmi o 4 t*t^i-5«ti4^Mp l 4^?fM 
[0050] fS^y+^^siM^ftfepertCff 

0*S^ 4y?$t%s a 6<DMmm&£tl1tLWto2 2 tffi 

5„ r©fSf^y*y^8©i!!il|J2 0 t-f y^ttP6 
K^S*lfcDD«2 2 ticioT, M/^^y^8t 

[0 0 5 1 ] m^y*>ys\t., i/Ja^A, 

8»rtJMffi»-f y^tt^ff i o 4ilt5SfClt -f 

y?mmi o 4<DffiA%mbMc-tz,fcmc^ &mz 
[0052] ffiyts<y*yy8<D\Hmmaz, 

y^ft^fj- 1 o 4 5r^W K-TSm 1 r-^SB 2 4Mf 

«»*^a2 8t^^^^rv^5 0 Sfc, fSftt^y* 
y^8c0^y^^fflc0*ffi(c[4«^-r5##:cD-$|5^iR 



tett, 4 ^#tm#f©^l4I4 9 Vh£^E#©*SlS3 2 
}4, -<>?W&&1 0 4W#Ai^J;'9t£iBUT^V^tt 

[0053] ^fy^Wpetgg^fcfi^y^y 

6!4, Oro-^t^-a-L-C, #fflO»V 

K>36rtlfP3 8Sr^rL-C^5„ 36rt£|S3 8fC(4«:R^/& 
£ftTV^ 0 ##1 0i4JE»/^l 2 l^i UtS^y = 3 r 

^'8 W^fffSttf* $ ft, tS*^ y3ry?8<D4>?M 

[0054] i3ic, Q<D-mnm*^~r<, #f* 
i o(4, m^v^y?8<r>4^?m%\<D3km\cwm-t 

riiSSEicsgnftBrii^^w K-r a#-r FM4 2 t, 

t#Si _ 5i:t-Y>^^4^ib<0'YV^?rtf±i- 
5 ¥«^©»±^ 4 4 £ , #*10«(^y^8 
iffg-fS £ 5ttfW-S'^fcfiWi-a'<*fiy«B4 6 
4:, ##8M OtflEftiSltaM 1 04(cffff 

^ftT^/V^v^S tSB!t£RiTfc<l:^ v^4 

"t, ^>^V»§4 8tt, £t±S|S4 4£«|&LTffM 
£ftTl^„ ^ KW4 2it WEtfttlflU 0 fcSNa 
£ftfc||&5 0 t, ^©tt5 0©§SKffiiJ(CftM$ftfcl£ 
JtfflS 5 2 i Sr^rt. gt-lfctP 5 2 }4-f J^«a»g 3 6©* 

[0 0 5 5] 02(ciM9, ##1 0©t£lt§|55 2(4, -f 
#:§P4 0 -StAS^s"* >^8 ^L-CJiSSatcigHftnr 
[0 0 5 6] v^^at^/MtiWfta^ 

h^iafit^jy Kl 0 2(4, J±«S®)^tc4 
^•^y bsCIBfi^s' Kl 0 2fciBv&*i,5-f 

-by y^footi4 lasts' k i o 2 <Dmj3%&M 
i - sis # ^^-r at, ^ ^ idjpff-f a ~tmr- 

[0 0 5 7] ^©fc©, r©#^\ -fi^^-MJ yS? 
(4, ^©»jtXSt*3V^-f ^^^4^^Cfft#Lr 
SAW 1 ?-* 1^U± (1. 0 3 3kg/¥^^b/V) 

M^j±£ftfcttffiT^^tfs&A£fta„ 4 or, 



^i^T*#ai5i-^©#ffi;WKS£ftT^a„ 
[0058] 4 >?mmn<D4 >?mmmi%£hfcft 
sisni6(4, o&w&ztix^zj wwm 

?>^t^mX'h6 0 *fc, :i©ftOTP 1 6 fcEUt- 
^Lfc-0^4 £©^(-(4:7^/^ 5 4aSKtte>*VC 

^a„ 4ot, ^S4©>r^{c**ff*siaA 

Ktci4W6£ft&v\, £ib(c, 7^/k^5 4(4, fH^m 

a i e tufren^-roAt £&©-?, mm&mmo 

[0 0 5 9] ^t-SPHP 1 4 t(4^ih7-^;VA 5 6 ^l^B 

0 4(r4^£«se>ftTP3£hr-3 4 5f-L-rt4v\ r 

C03st±7^/VA5 6(4, ftffltfr©^^^*- h!J y?® 

•<y^«n 6©^sijihp 1 4ic#,ih-45«^t-ra„ 

[0 0 6 0]*t, r©*lfe«|fc*sv^T, *-HIyi? 
2SrlB®SEi-S*i-5tt©1W^s' d r^^8 fe#ft 

[0 0 6 1 ] >f ^*-b5yS?2«SB»S«Jc8#* 

ti-C^^v^N£fflBfir(4, El2(c^Lfc4 5i-, fiStt^ 

y * V ^ 8 (DmU 3 2 4 0 OWlfcffi 4 4 flSfllff 

£ft, ^^»*S3 6!js«-±sn5. -f^ 

^Bt*a3 6tt, g35 3 2roJlffl^J^$ttfc[ag|5 3 4 

t##gB4 owitihfM 4 t(c4o-rit±$n-rv^ac 

[0 0 6 2] ftt. El 4 (A) iC^L/cipt^ 

J?^2 ©^SM mm i o 4 icfiB^ 

tttti o 6icjf L^tft, ^y^ttf&tf-i o 4i>m±y 

6^Miib, f lr-/^2 41t>*f2r-^ 
SB 2 6i:W KJtltM»2 8t31A-45o 
-b U y^2Srlf Liitft, ^^ftlnff 10 4 (4-€-© 

8tc^A-Xt;:RAf 5o ^nmi5, 04 (B) 
Lfci5tSlg|J3 2^W>-^«^tf 1 0 4t}f LJ£(f 6, 
*ITM£, K^32 8i»3 2>WyHWlO 

4©jsHt#tt«)^K^LT?«ig«si^f^-rao 

(C, -f ^tt|&*H 0 4i4##:i 0©5p««©^ih?|5 4 

4 SrJfff U ##10 (4/^ 1 2 im Lxm&m^-? 

[0063] ~©t^, 4 y?m£§\- 1 0 4(4^r©ftftA 
?L£^LT-f ^^P*S3 etilL, ^^^S4©^f 
i'^SrflBft^y Kl o 2^£t|&-t- 5r fciiswiitftSo 

[0 0 6 4]-*-, X-hV •yi>2%mm%iUfribWl<0 

t\--?mm y? i o 4 a t , ^120 



ilLfci:^, ##1 0<DM±n4 4?mVi^y*>-y"8 

2ic##&4 ocdm±&4 4&wm£n, j^t-mmm. 

[0 0 6 5] 0 5 (A) Rtf (B) (^Lfc4.5 

(-, 1Stt'*y*>'^8©«^3 2©JSHfciSI»3 4&jg 

fl-SPBS P14^ V^#t^|f 1 0 4 (^iB^^LT, 

b y *ih^b©*- b y y i?fiy#asicjf l 

05 (B) tC^LfcJ; pfcft?), 04 (A) R 

■cm (b) iz7FLtzmtmm<Dim5h%:zm-fz>o 

K, #f*fP4 0 fcflPR/-«y^-^8©|Hl»3 

0 £ ©gjffltas^©-?, ^ifcor^^ilALTv^r 

[0 0 6 6] [16 (A) Rtl (B) (C^Lfci 

5fc, tMfcrty^y^Stctt, 2 co^t-§BBS P 1 4 

«©*ffii^-r >^ 1 0 4 ©*«©x-^g|$4 D 
*t6©f-A«»B 8«£LT&4.V\, Sfcli:, 07 

(A) RUt (B) (^Lfc4 5(-, 8 In 
14, ^$I5MP 1 4^e>K%3 2S£MO^-©T-/-?g|$ 
6 0«rJgj8L-Ct>«fcv\, rixib©*§-ai4, #-MJy$? 
2 £ta@Stt©#- h y yi?&mi 1 0 6 fcffUi*, 
-Y^Wil&tH 0 4i5*SR3 2tCjfA$n«t, 06 

(B) £tflS7 (B) (C^L7c4 5t-, f-/^5 8& 

tF 6 oitztiZinjytwm 1 0 4 fc«£u Jfc«H 

*<»***bfc«S|5 3 2<m$.ft-<y?mmi 04»r 
-/■ffflsfcflt 5 4 5 LT^f V^ttj&ff 1 0 4 © 

JlH^#J±LT#t±^^l§m-r5o ioT, 04 (A) 
St54 (B) t^LfcCTt^©f^fflSb*SrH-r5„ $ 

0 togffii^^t*, *ftif©r**jaAL 

TV^Tfc, ?SSI};i*f±Sr1-5it>iSt?t5o 07 

(A) RXf (B) fcjSLfcWlCftV^-CH:, f-/^6 0 

W v^Mt l 0 4 CMt5A^*ft, 4>9il 

[0 0 6 7] *^K«(c^L7ttf^/^s/^V8 

(4, -flc-e»*snrv^5*s, o tsgtf-sBsa- 
t, j^?wmi 0 4 t«-e-t-5is5^fc*s9j#-T?^ 

$ fife 2 -DID Wi> £> ft o T v h 4 v \ 
[0 0 6 8] S:fc, 0 8^Lfci 5tC##^54 0©£f 
ihf p 4 4 fcStffilfla* 6. ft 5 fins 4 5 £ , ##: 

1 0©S#^^«V^/t^tt^ih^^*^-r5rt^ 

[0 0 6 9] 0 9 (A) fc, #fl0©IOltgi|^ 

-To 0 9 (A) Jc:^Lfc##:f4, fS^y^V^SiOW 
^^^4fl!lO*ffit^-r5R*«cD#^4 0i,# 



i-#-f K-f KSSW4 2 t© 2#flfigfc LT#JjSc£ 

ftTVS,, ##§B4 0(4, ^4 4^, ^©£fut£|5 4 
4 ©JSffifc1l*©^*fiy«flS 4 6^M<H3otL 
TV^5 0 tf-f mm 4 2(4, ##:S5 4 Oicg^^tlfcft 
50i, -Y>^f§¥^3 6©3gft§|$3 8 t«^-LT#f* 
g|5 4 0 Srff^ y 8 t Jd- L,T}iffSitt^Sb 
fcytM F-f5ft±$B5 2 t cd— t LTfiWo£ti3„ 
#fr 1 0 }4, FW4 2 ©S»#« 4 0 ©£fik 
&4 4fcBJ££tvCSri6£*i<5o 
[0 0 7 0] 1-fcfc>*>, ##: 1 0 (4, 5Ef-f FW4 2 £ 

iiu /^i 2§:rtgpffip 1 6W^e>-r>-^fi^3 6 

®^Si:g»Lt#M4 0W KW4 2tMlt 

[0 0 7 1] #frSP4 0 F«4 2 fc©@5t(4, 

0 9 (B) (r^Lfc4 51-##:§B4 0}C*^?L4 0a^ 
£KU :;iiWKW4 2m, iKHSLfc^ffi 
•Cftfg*Lfc!K 9 HJg-fS 5. 

£fc09 (C) l^^Lfc4 5(-«^?L4 0bSrfeD?ft 
LTffMi-S-^, *V K1BSS-4 2©tt5 0©S-^|B« 

[0 0 7 2] 110t, 1 0 ©{tfl©Sltt$l£*-f o 
i©##:i Ofc#ft:a34 0 fctf-f FW4 2 fc&^TU 
^ K«W4 2}4«5 0 i&±^5 2(C4oT«J^^^ 
TV ''So m?, ^ K8PW4 2©#5 0 £&ltS|3 5 2 
tt4M^^©#ttWlc4 <9-ft®b LXB&ZtiXlS 
9, feltgP5 2^P 5 tttftoTMt^5if6 2Sr*LT^ 
So *fWBJ4 0tiai-oM« J Hf©?Wt«-K:J:*) 

5tr-f KSW4 2 t-flcTss^isn-rt ±v\ #f«4 o 
i4, -fyy-x-hv yvmmmmiz-m^tsnzm, 4 

fe, ^^^W*&ftl 0 4©^S^^«feftV^4 5^-, # 

M4o imfctmmc 4 o $wrt l 

V\ ^f-f KW4 2©ft±§|5 5 2(4, glOt/^Lfci 

[0073] r©*ft«i^4ti(4, ^y?*-Fy^^ 

©IlitB^ic, 4 y?ifl3 6 ©^t-Jlltc/^ 1 2 £ff A 

b, mU4 2©5feS^*ft^3 8©ii?L3 8 aiC 

J¥biAtj>t, fe±fP5 2 im 6 2 ifJl^lK/iot 
M?L3 8a^jiSL, iB©#tt(c4i9ii?L©rtS4i9 

hxmmm\.xmi±^mm^mm-r^o ~~x\ # 

frl 0^-frT-JfM$tbTV^(4, M£«£«P>1-r 

[0 0 7 4] ftjo, r©^^fei?iJitjoV^r(4, #f*l OfiiJ 
tS±M©^-t-^7 c 7 5'^^J^brv^^, *[*l§|53 
8*«*|rIK««0^ y y M-4 9^«LT#fr©Slh 
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a$5 2 <Dmx&^mtmm^jm&m&^%&%* : f& 

[0 0 7 5] 0(4, ^^if^S^JfA 

5„ El 1 1 it^© i 5 *rejBlc»«ii-Sfcfe(D»lS«|Sr 
^-TtcOTfeSo 09 (A) |C*Lfc#*l 0t#U 
T\ *<D4Mm4 0<Dmitn4 4\£lt, [Hl!4 4ail 
fflSP4 4b^^$n-CV^5o TO4 4a(4, ffiiR^y 

4bi4, 4 4 a <n&mi$\mmL-r4^?m®=k5- 

*.-Ci^3. nroJ: 5*-f ^il£lS*^*< it lo, » 

M^PffcHU 4>ir%W&4 4zJkX$nmU4 4b^t> 

[0 0 7 6] *fc, 01 2t^Lfci5fc-r^lS^ 

3 6&J&£LT^5&ffifc, #fr 1 O^y^ft^l 

0 4!ci9^y^g4«tlfi±$tlfc^ii, ^»##as 

4 0©Jtlt£|$4 4^ftW$h-5{4:B^*3^r, a-lhSB4 

a &4»fc< 1 1 1 t^^Ei 1 i ommm 

M8IS3 6 a £^T#frSB4 OiD t>T*l^* 

fcfcl^-C, 0 1 1 KmLtcX 5fcM«4 4 a &J&fcUt 

[0 0 7 7] fjfc, ^IfifBtiS-f >-^*-h!J y5?2 

gf4&V\, ±ot, Ell 3 (A) M13 (B) t^L 
fci5t, ^$RHn 1 4(dISB$tl5it±7^/PA5 6 

icii^©R^coii?L5 6 a«s*K4nrv>Tt iv\ H 

1 4(^L/c<£5(-> »?Li4-H?§!#CDl}0 ■? jA^l^io 

o 4ojfii^sst*s. 

[0 0 7 8] El 15 (A) SCK15 (B) 

UfcJ:5fc, *«HP 1 4©-fflfc38W3*, 

4 afi^SPMP 1 4&3SW3*5;£l*-T?J&Si*ii5<0 

[0 0 7 9] 116 (A) .Rtfiai 6 (B) (Jl 

fLfci5C»PiP 1 4©3feSBffiXtJ«iaffi^BBp-t-5 
MfP 1 4 b £JfM U it±7 yVA 5 6 -f 5 i 5 

[0 0 8 0] ^ft&osafcwicfcfttf, -fy^ft^P6 



^■^y^8i;iffl^»ft5©^ s&ik-t- art 

[0 08 1] 117 (A), 17 (B) Ml 7 (C) 

-To l2t:/TLfc*IMim -f^«& 

£tVt^5 0 r^Tft, >f ^flHt&P6 0>faft£1t0H' 

o 4 t*ffri-5«{u4«^p i 4asjt&£ 

[0 0 8 2] fS^y*^^8©^HP 1 4filJ(Drt« 
ffidii, ^t-OTp 1 4^f5^^^^«^[H]^oT]iilc, 
-f^ftf&fl-l 0 4 ^^rt-fS^ l^-^P2 4&tf£ 
2f-^2 6 ^^tt^tf 1 0 4 

tt©Mi2 8 i^M£tLT^5 0 *fc, IWK^y* 
y^8(Cf4, «^g62 8^^^^^^4Wic^abfcS 
«iag|5 8 a 8 J;0«fS»v^ 

WmX&Ll 8 a fc-£*.TV^5. 

[0 0 8 3] #fr 1 0(4, #fr$|54 0 fc #-f K3B 

t4 2i^rtLT*5!), #fr§R4 0(4^±§I5 4 4 t/^ 
{%ftgC4 6 ii-ioT#J&£*K #"-f K§W4 2!4tt5 
0£gUt&S5 2i(CioT»)$£^T^5 0 «4 0 
fi^bir, #±»4 4W«^y^V^8i:3*Wi-5ffi 

CSSiB4 5bttLtv^. :ro3?a4Bbtt«^y 
5, ;l©£ 5(-W$£;ftfc##:i 0}4^v^f^S3 6 

[0 0 8 4] H <D^m 4 5 b El 1 7 (B ) \£tf Ltz 

±5tc, 7-s*WD>r>*mfflr i o 4tfW\ik;<y^y 

fc, 1 0 4*199*^ 8 fc*«tc* 

S i IHBf 1 0ff^y?W&$\-l 0 4 ^JfJI^tiT 

H#fS©-e, ^^«P6rtsw^ftMio 

4 fttxr^^AS r t ^< >f ^^^^ i/>;®mh 

[0 0 8 5] z<DmMMK£.ti\i, 'f^#-h»yy 

1+1 0 4dSfSf«t^y*^8 t«t-a-LT«S«^«&flt# 
L/c^-e, ^»5fe*^^«4 4CD^4 5 b^» 

[0 0 8 6] r©^ffi-e^^^*-b!Js/^2^$bi- 

8 34t^^^BfDffi?L18at 5r#14CK LT 

faiths' Kl 0 2!^^^Mf5rtm5ttl 
^^^M*tl0 4«/^df 
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ysfst im^m t o Til A-f at, #*io ^ts*t 

[0 0 8 7] ^#-M) y^Sr3£*'f'«<5l 

tft^Si. 'fyWl 0 4©«iftfcJ;?>/'<*l 
2 *i,fc##i O^ii^-TSo i©i5iat, 

±334 4©S££B4 5 bdWV^SEWJLl 8 aiCilAU 

t«6h,5l»Mt*fih|f|54 4^SttM8 a !C#iL (0 

1 7 (b) ) , v^r^3 e bnmmmittixto- 

[0088] 1118 (A) , 18 (B) 8 (C) 

-T„ £©£aSWc*svvCtt, 017 (A) -17 (C) 

[0 0 8 9] #ft 1 0 !4, #fr£|34 0 1 #V 

W 4 2 £ UT*S *) . #fr£|S 4 0 \tH±n 4 4 £ 
«JWU4 6 tlCioTW^SiX, KSttt4 2fi«l5 

0 i&±g|55 2 t^ioT»J5g;$tvTV^o #ftSE4 0 

ro»±fflU4K:B:, «f^ydpv^8i:»Sfi-5iifK, 
%mft<D&m4 5iWtfLZtlX^Z. i©ibSl34 5©« 

5 0 

[0 0 9 0] HI 9 (A) fc, «gB4K«>i0ilK4 5 ft-^Tt" 
3#f*l O©fe*:0£^-t- o ##:$|5 4 0©iflhg|54 4 5r 
fcrflSM 5M\ tt5 0Wft$LJ:!J fcftv^SRSrJ* 

[0 0 9 1] 4>ft< t #{£§134 0 C0t£hm54 5f4, # 
$334 Offi-fy^^a 6rtl^iR*$tifcit, ffft^ 
jy * St? 8 l!l*f L,-C*¥*fflt?§J»f L/cIS©^^ r 

1 i 5 fcSv^iff® 2 RSr^rf-^ffiO-SlJi: LXJtMZti 
X^tUtZW 

[0092] rroillfiWc.fctitf, -fy^A-F'Jy^ 

2 Srg^F-f-SiiST?, x-/^©^ y?mm 10 4*5 

(11 8 (B) ) , J^fQiimi 0 4©5fe«^#^l 

0©=£tlt£P4 4©iH,a4 5Kisafrr«. rcjti^y 

Vr\ 0 4i4x-/^P5 8 \Z.U4 KS*bT#frl 0©fig|5 
4 5©}agtf^fcSSL, ^©^Tit^-y^^S 
©-f >^}5fcA?L8 a SrWttfcftLTifL&lffcsP&JtA 
•f 5 (018 (C) ) o 

[0 0 9 3] £©J:5fc, 'f^»10 4«^ 



fStt^y^^s^fettfiafc*, -f^WHH 0 4 
t± 9 jEBK $ ttfc^T * {ftgtf- 1 0 4i^«A-r 5 
©asRjhSftS. i©fif[Wy^»i0 4*s| 

[0 0 9 4] >f^*-hyyS?2*S»i-'<< 
3l£fta»*t5£, 4y?m&®- 1 0 4©«;iicj;^/^ 

T\ 4l/ir&&Vr\ 0 4^§P,ic«3ii-5t, [S33 4 5 
^ 0 4 fcpilx 5 PPs§ tafias a \Z.W 

sl (^18 (b) ) , 4>?mmm3 e fc©«Ei&&sr 

?&©SA*SB&Jh§ix5 0 ^rLT, 3jjutffi4 4 fcUSffi**© 
flS4 5/5SffM£HT^3fc£>, #^fc±.i9#f*l 0 

©s?iw^«i^t Ltt, s^aas s a 

ittSltm, ^ V^©jl;ftWL;WltT*£5 0 

[0 0 9 5] mi 9 (B) fc^Lfci 5fc, Sfcffi 

tt<DaU4 5 ir, V^»fEtti?L 1 8 a ©rtgi 5 fc^F 
/h$v«J#o5Fffig|J4 5 c Sr^ttjs< t, 
gps a i©it±^/5rffiT$*5it«<. -f^^ttm 

1 0 4 ^©SttSa^te^tTfifc^aftSrlS^Lo 

[0 0 9 6] ^bi-i4, 019 (C) t^LfcJ;5^ 
^ttl&tH o 4ro5fej*iSfcfc5SP^*rspffi4 5ci 

BStt)gB4 5 d t LT^LTfc, iI}S^«©K"±^^ 

[0 0 9 7] ilo3B9^*T?*>ort>i<. 0 

2 0 ic^ Lfc £ 5 tc, §|o 9B 9 6 4 <D-ffi&ffiW< 

ttl 0©^^^g«^ffi!cM|^$*r, ##1 o «r-r >• 

i©J;5l-1-ti{4\ #*10l^ 
*fla^4 6^Ktt5&3Sas&<, 

[0 0 9 8] 021 &IK0 2 2 !4, #f*©ftll©^K^^ 

#f*7 0!4, mw<y^^ys<D4 y?mn<nm. 
m\mm-tz>#VfU7 2 1, ##:^7 2^^2/^v 

^"8 t#«r5i5#*a7 2Sr^-T5ffimB7 4 t 
£#L-ri^5 0 i©f*^fP7 4i4iiedAX, #'S*© 
*V^flS^f*«-, Xi4^7^ Fv-ffflWCiot 

ii4oT#$iiiTtg-e&5 0 ##:§|5 7 2 (4ffi»$|5 7 4 tS'J 

frr^fig $ tir t> £ < , 7 4t -WxwmtK ± 
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[0 0 9 9] £fc, ##7 0S, 0 2 1 i^Lfc<t 5i- 

[0 10 0] 0 2 3 (A) RXI2 3 (B) (4, ##©ft!l 

amrnM&mi-o ##8 0}i, WyV*y^8©^y 

^ y * y ^ 8 £ * 5 #143SM 8 4 £ £ W b X V ^ 

3b5„ 02 3 (A) }^Lfc«-e}4, ##:f|58 2ft^ 

y ^ y if 8 ©^ y * mmmm^fM £ ^fc pass 3 0 

^^sfcWSSSftr^s. 02 3 (B) i^Lfci5 
i-, fa®S«©^ y^-fW^ 1 0 4 coiiAti J; 9 . #fr 

8 0©it±»^k Yy^i^W^wy^ 
ftKltl 0 4©75fEA?Lfc»JcAU taSfiBcofaS- j/ K 
1 0 2lCfH|l&§n5o 

[0101] ##=8 Otl, 024 (A) SO*24 

(B) fc*L,fcJ:5fc:, #fl^8 2 0>-»JMIMft/<y* 
^SKBSSftSi:*^ »ttW8 4tioTlf^ 

1 0 4rojiAl-J; , 9, #ffSI$8 2 iU wm.<Djjfa\zm 
fr£ftX®Ws<y*y if 8ff)mUZM1l-tZ> a ^<Dtz 

ftfcflEAU flB»SS*©flS»^y HI 0 2|i:ft»$*i 

5. 

[0 10 2] #4*8 Oft, m^V^V^S 

t-&xj&f&i5frxz<D-mswiWi^v*>i?8\cm , £ 

[0103] */c##: 1 0 (4, 025 (A) (D) 

fc*Lfc.£5fc, #B4 0ffl^yHWl 0 4 iff 
m^^Jf^LTfci^o 02 5 

(a) rxi (b) ©mas«-f is? warn i o 4©x- 

/^£^^S(C^!9 3A*tlTV^ 0 *fc, 02 5 (C) 

(d) ©tm»y y^-wp-tf i o 4CD^-/<m£ 

<iV9W%&k 1 0 4^#f*l O^JfJE-r^lgCD^ 
y^tt^fH 0 4^©«*S:^*<-t-5ri:^-e#5. 
WJ;:, 02 5 (c) 2fctf (D) fc:*l,fc«fc*sv v tH:, 
4Wm&t\ o 4^s#f*l o^ffff-rSBSl^t, ^y 
*{SW&«H 0 4©5feS^#fr§|54 OfcftLfc^fcfc, -f 

ytmmti 0 4©*jiwi5*iB»5rfc^«v\ 

[0 10 4] £P>f^ 02 6i^Lfci5i^ ft^y 



^y^StCil, 41/9^^1 0 4©JiH^«^-T5« 

•a-S^2ojfM$tLTV^TfcJ;v\ ^©±5^-r§t, 

2o©«^gR2 8 a 2 8 b*ft«X!iS>f V* 
10 4if^t5f:ft, ftR^y^8i^^M 
tf-1 04 i:H:iS*«*Miasj:9iS^«fcH5. -© 
l§£\ 2 0©«-£-fB 2 8aS02 8b», ^-H^ftSSS 

If P«©*^2 8 a it, S^Sr* LTl^V^fc^W 

*b5ffiffl«f©aptir ja^-c, n ©«M p ffleofft^gp 2 
8aWy^mt5:tm5„ £«>J:5fcl-a 
»±y^^Af t^y^«p 6 

oiftt, © f>b im < ffM $ tiX V ^5 fc ft«f ©If 
[0 10 5] Jxfc, Ji$©^liMt*5^TSi^ y yi? 

tflfot $ *b s ^ y 9 # - hv v Vtem ^s<> -eta w l fc 

-by s/^SrB^flJirKaLT-f ^ ^^f-^-^tc J; 
Wrjsits^^^^-hU r^ s t'fy^Mf^-7 f t 

[0 10 6] ^bir, |3»^yK«)BE**ia<O^V^ 

in*.-c, <i^i7im=£®.b Lx%mm?z%^%?jy 

[0 10 7] 

-rs-fy^^t, ^wpsr^ru, -fy^^d^ffl»s 
g©fa®-s/ KWv^tftbKtS'f y^ttftat, 
y^W^P^ir^g^ti, 4>i7*Wi§i^Z>4 i/tm 

s £ *i^taftge©^ y ^ t s-^-r 5 
flf^y^^t, y y^tt^prttciix^^^ 
^y^i#SWy;>», yy^tt|p:tf©#Sb 

4fcfS&S«^S#-r5ffiffl^ttt, ^y^#t^ 
iaot*^pi#t5rt«t5^y?*-Fy y 

[0108] r©-r y^#- h y y >>fi, faifeSE©^ 
y ^ tt^#f-©iiA!- £ 9 w y ^ mm*- fmw/i y * y f 
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ft, -fy^SrttxT^^SASrt/K, 

ie&ti*b<Dj y? %«(y?mm\mx-tz> z. turns 

[0 10 9] ^©^y^#- h y yv>ii, c@g 

»©-r y ^ t tas^ y * y ^ t &mmvim&vm 
t# 5 RB#^*t?ia<Rgit(o-f y?mi&mmm-rz> t 
mmmc. #mmvi^-y*y?'%mit-r&tctb, -ry 

y=©y yy-W&n %m±-fz> zb&tZ 3» 

[0 1 10] ^y^#- h y y*J<D4V9m£tt, << > 

[0 111] 1S^y^y^©^y^«©^ffi(df§m 
ftgMSj^^TV^©-^ r.©[&g|Sfc#f£fc;6qg»L 

[0 1 12] ffi^ydry^©^y^«©^ffifd##: 

ft, ^y^ttmt«^V^y^©«1^^ffii& 

[0 1 13] *Jt«j{iSpfittt?*>«fc«>, flflfc 

/<y*^^4:IPSbT*«R«ft»iiM-«. flf 

y * y^©^ y 9 mmntmcwgtt z> 1 1 % 

[0 1 14] #f£fi, fS^-?s'=3ry^cD-r V^^ffiiJ©« 

«*K-f^tt»Pft#Jti-5ri:*STft5 0 
[0115] #ttfW*fi^Sfiy«B, X 

[0 116] ffi^y^y^'©^OTPffl©^ffi(;:iBii 



y * y ^©^g RP^ P «©affi(cSH»SB©^ y ^ 
£ft5„ 

[oii7] ffi^y*>yimmmiz.£VMi%£ 
ft, <p-?£< t^^^yw^mm-tzmmmmitDa 

^fiSc£ftT^S©T\ 4 y^ftMi^i-xi;S« 

[oiis] &wmtm#.'<y*i<'tnim- 

##SWSiES£Bro-f y^tt^Kiffff^ftTlttt^y 

5/ dr V ^ t-#S-f- S ^ ttiMkg E fciU-f^^m^P 
asj*Jk£ft, #*gWSffi^y^->-^^bfiB^ffiTfc 
Rffi, ^y^^e^y^iSfflLT, ^y^#t£££f 
i^y^s#y&£ft5 0 ^^^«EKtt#ihSSSr§J|SfeLT 
i^ftrv^fcft, tf3Higas&£fcft5. WiLSBM: 
¥«-t?,fo3fcft, M^-^y^t#8L««l 

[0 119] #V KiWii. #*lSfdffi^£ftfcitti, 
Rtt © I £ SHI IdffM £ #*^5 y ^ |C 

» "TIB 4:* 4. 3?-f F§Pfcf©#3\ Mmb-#K : J&!& 
[0120] z<d4 y^A-hV yi?t\ 4y?fe$;a 

[0121] KWfc^-f^jgt Lti 

#imb#J vmtb&-#\cMf&£ti, %4 

[0122] ^©^aroffi^s/^y^ldSS-fS 
Eldfl^X(«ffi^^^^tiTV^5©T\ #fr©^ 
»is^HB^fcBtr fc»±^Sr«»1- 5 r. b 1fiX% 5» 
##:©«ffigp© ft*Ii«s, ##:iJ|5^iS«/^ y >- ^ic 

*f< v*y-y\z#mm L^*tL5 r t as* < if y 

*v^©»Jh*^eT-r5 - b h to\ 
[0 12 3] #fr©#frfP©1f^ydry^^^1-5 
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[0124] #»<D##m<DmRs*?*>ir\z*im-rz> 

[0 12 5] «tt/<y*y^©^f y^S«©«IK, IS 
[0 12 6] ##fi, fStfc^y^v^©^ 

if, fctf-c?*, #«l@^iJS£*i 

3„ 

[0 12 7] iSf*t^y*y^fr>f y^Htftp©W»Bn 

[0 12 8] ft^-fflAK fB»^BW^V^#t^i+^a 
MR^ibilA-rSit. ^WtlWtS 

9 flat ft a o *fc, ^©sbi©«ih^\ ww&Rt 
[0129] #»H©flsn©jg*fc.fcftrf* fts^x- 
^ta^s, ^y^umu^htmmmmm^y k 
tw&mmmzn, m-uutwm^x^y^mm 
^mmmcti, ^yy-w&mct^xmmmm-zr. 

[0 13 0] *%m<Dm=oj&Wite£iit£, lB®*fc*r 

tFtsfe^y Kfc-r y^w^^^xmmmxh <o , 



^ft^pt, nfcKBsn, ^>^£«®£ 

&flt>L5;fc»» m^y=Sr^^©#tit^)Srffi 
Steffi^ f*, -Y ^ |it^if (c «t o TfllUt M#1-5 £ 

[Ell] **BJ©^^^*-hy yi?©-H*«ft, IB 
[0 2] Hi fc^L-fc-f:^*- h y yy^fa 

[BIS] @ 2 Lfc-f y ^ A- h y y v>©##:o-i 
[El 4] B2(^Lfc^y^A- h y yv^lBSftSB© 

[S5] ^mm^y y?$-hv s/v 5 ©^©**^^, 

^©*- h y j/^miBSSlI©^ y^iftl6«-«s#A*n 

[0 6] ^wo^yy-x-bv yitamommmt* 
^©#- h y yi?K(B«fi*©-r >^tt#&tf;S>#A£ft 

[0 7] *mW<D4yy-$-hV vV<Dm<nmffi,fflb, 
[0 8] ##:©ftH©*JSM^1-^ffi0t?fe?»o 

[09] #fr©flii©*jS0ij^i-#4ti0st;ifffi0-efc 

[010] ##©ftil©^*«^-«lfffi0-t?fc5o 

[0ii] #fro«ioias«**i^HaH"cfc5. 

[012] ^^^PS^©-^*«Sr^-rtlTffi0T?fc 

[013] ^^w#&p©ffi^y^^^@£^a©- 

*S^!l^1-©fffi0SU ? #4ffi0T& 5o 

[014] ^y^Wnoit^V^y^S^loffi 
©HK1?^*i-#4«0^fe 5 0 

[01 5] -rv^^profif^y^^^H^aroffi 

[016] /fy^ft»oo»R^5'*>'^@£#S©tt 
©Hfif JSr^-Tirffi0&tF#ffi0-t?fe 5 0 

[017] *3SW©^^^*-MJy^©ffi©IUi0!ISr 
>< V ^ P #i£5rte^ LT^-T Wffi0-t?fe 5» 

[018] *^HJ©^^^*-hy y^©ffi©IUte«f!IS: 

[019] 01 8\c*-t##i<Dm<Dmmm&*-rmm® 
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[020] SloSID^iSSKItbnfc-f V v 

[02 1] ##Wffi©^««£^-ffiiJffiH&tmm0T- 

[02 2] ##:©ffi©H*«^^-rWffi0SU ? ^«0T' 

[02 3] ##:coffi©*Jfe«^-fifffi0TfeS„ 
[02 4] #fr®ffi©*Jfe«^-fifffi0TfeS„ 

[02 5] #^roffiroiU6^«r^i-Bfffi0-e*)5. 
[02 6] 1f^^s/df^^«#©^S«^1-®Tffi0-e 

[027] f£*©W b y 

0-efe5„ 

[02 8] ^*©-r^^*-HJyi?offi©«a|S:^-t-Br 



2 -YV^-MJyv* 
4 

6 ^^tt^n 
8 HHft^y*^ 
l o #f* 
l 2 /<* 

3 2 S3 

3 6 ^*Ri»3 

4 0 ##:g|3 
4 4 itltgg 
104 





[04] 



[011] 
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[0 6] 




[02 8] 



[09] 



[012] 




[Ell 7] 





[019] 





-44 
v 45d 
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[02 1] 



[02 2] 
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[02 4] 




-22- 



(n)mm * mm 

(72)38W# /h# 

«»JftWI&rfj^3Tg3#5^- t>f = 

(72)ish^# mw m 

&m mmftizfa 3 r g 3 # 5 % 
-^y°y>*S;£ttft 



ftl?»iStSm^ft3TS 3#5^ = 

(72)*w# \m mm 
(72)»ik# jyg 

F^ — A(##) 2C056 EA26 FA10 KB05 KB08 KB27 
KC01 KC05 KC11 
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